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THE   SECRETARY  OP  WAR, 


TRANSMimNG 


Tke  rq^ort  of  the  commanding  officer  of  the  Watertown  Arsenal  of  **  Tests 
ofirofij  steelj  and  other  materials  for  industrial  purposes^^  made  with 
the  United  States  testing  machine  during  the  fiscal  year  ended  June  30 j 
1895. 


Wab  Depabthekt, 
Washington^  D.  0.,  December  9, 1895. 

Sib:  I  have  the  honor  to  transmit,  herewith,  as  required  by  existing 
Jaw,  the  report  of  the  commanding  officer  of  the  Watertown  Arsenal  of 
^'Tests  of  iron,  steel,  and  other  materials  for  industrial  purposes"  made 
with  the  United  States  testing  machine  during  the  fiscal  year  ended 
Jnne  30,  1895. 

Very  respectfully,  Daiyebi.  S.  Lamont, 

Secretary  of  War. 

The  Sf£Akbb  Of  ih£  House  of  Bbpbesentatiyes. 


Office  of  the  Ohibp  op  Obdnanob, 

United  States  Abmt, 
Washington^  D,  0.,  November  35, 1895. 

Sib:  I  have  the  honor  to  submit  for  transmission  to  Congress,  as 
required,  by  law,  the  report  of  the  commanding  officer  of  the  Watertown 
Arsenal  of  ^<  Tests  of  iron,  steel,  and  other  materials  for  industrial  pur- 
poses," made  with  the  United  States  testing  machine  during  the  fiscal 
year  ended  June  30. 1895. 

Very  respectruUy,  D.  W.  Flagleb, 

Brigadier- Oeneraif  Ohief  of  Ordnance. 

The  Sbcbbtaby  of  Wab. 


/ 


4  TESTS   OF   METALS   AND   OTHER   MATERIALS,    1895. 

Watertown  Arsenal, 
Watertotcnj  Mass.^  November  19^  1895. 
Sir:  I  have  the  honor  to  submit  herewith  the  following  report  of 
tests  of  materials  made  at  this  arsenal  daring  the  fiscal  year  ending^ 
June  30, 1895,  in  compliance  with  the  requirements  of  law: 

The  total  number  of  specimens  tested  during  the  year  was  2,365, 
classified  as  follows: 

Gun  specimens 100 

For  Ordnance  Department 221 

For  other  Government  Departments 177 

Investigative  tests 1,  026 

Tests  for  private  parties 841 

Total 2,365 

The  receipts  and  expenditures  were  as  follows : 

Amonnt  appropriated  for  testing  machine  and  testing  work $10, 000. 00 

Received  during  the  year  from  private  parties 904.32 

Total  received 10,904.32 

Amount  expended  for  service  and  labor 8, 806. 81 

Amount  expended  for  light;  power  and  tools,  implements  and  materials 
for  tests -.      2,097.51 

Total  expended 10,904.32 

Tests  made  on  account  of  the  Ordnance  Department  comprise  speci- 
mens from  8, 10,  and  12  inch  B.  L.  rilies,  steel  for  barrels  and  receivers 
for  small  arms,  gun-carriage  castings  and  forgiugs,  cast  iron  for  shot 
and  shell,  and  bronze  castings,  all  representing  current  work  of  the 
Department. 

For  other  branches  of  the  Government  there  were  tests  of  chains, 
chain  iron,  shackles,  and  swivels  for  the  Navy  Department  and  light 
house  inspectors;  also  shot  lines  for  the  Life- Saving  Service. 

Steel  bars  were  tested  for  standardizing  the  testing  machine  of  a 
private  manufacturer  engaged  upon  work  for  the  Ordnance  Department. 

Pig  and  cast  irons  and  bronze  from  the  arsenal  foundry  have  been 
tested,  and  chemical  analyses  of  the  same  made.  Also  a  general  chiss 
of  misceUaneous  tests  have  been  made  representing  work  fabricated  at 
this  arsenal. 

A  large  number  of  copper  cylinders,  intended  for  use  in  gauges  for 
determining  powder  pressures  in  guns,  have  been  initially  compressed, 
and  tables  prepared  showing  the  amount  of  compression  under  diii'er- 
ent  loads. 

The  manner  of  preparing  the  tables  may  be  described  as  follows:  A 
copper  is  placed  in  the  testing  machine  and  loaded  with  an  initial  load 
of  small  amount,  the  coppers  Ibr  small-arms  gauges  being  initially 
loaded  with  100  pounds,  and  those  for  guns  of  large  caliber  being 
initially  loaded  with  300  pounds. 

A  micrometer  attached  to  the  compression  buttresses  of  the  testing 
machine  is  then  adjusted  to  zero  reading.  Loads  are  now  applied  to 
the  copper  and  gradually  increased  with  increments  corresponding  to 
1,000  pounds  per  square  inch  on  the  pressure  gauges  to  which  the 
coppers  respectively  belong. 

Micrometer  readings  are  taken  at  each  increment  of  load,  thus  show- 
ing the  total  compression  of  the  copper  under  the  applied  loads. 

Ten  coppers  of  each  lot  are  treated  in  this  manner,  and  the  mean 
results  are  taken  as  representing  the  compression  of  the  lot  while  under 
load. 
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In  tbe  nse  of  the  coppers  they  would  be  measured  while  free  from 
compression  loads,  therefore  a  correction  of  the  mean  compression 
becomes  necessary  to  allow  for  the  resilience  of  the  material  when  the 
loads  are  released.  The  tabular  results  as  finally  used  show  the  mean 
permanent  set  which  occurs  uuder  each  increment  of  load. 

The  original  lengths  of  the  coppers  should  be  ".5000.  In  the  process 
of  manufacture  a  maximum  of  variation  in  length  of  ".0005  may  be 
expected. 

Under  loads  the  different  coppers  are  compressed  different  amounts, 
and  among  a  given  lot  of  coppers  some  would  display  greater  and 
others  less  compressibility  than  the  mean  tabulated  curve  of  permanent 
sets. 

One  of  the  results  attained,  due  to  the  initial  compression  of  the  cop- 
pers before  nse,  consists  in  the  fact  that  at  the  load  of  initial  compres- 
sion all  coppers  are  brought  to  a  state  of  equality;  that  is,  under  the 
next  higher  pressures  applied  the  succeeding  decrements  of  length 
will  be  nearly  alike  for  the  various  coppers  of  the  same  lot,  the  difler- 
ences  between  the  amounts  of  compressive  sets  under  the  initial  loads 
having  no  influence  on  the  indicated  results  of  the  pressure  gauges. 

From  these  remarks  it  follows  that  the  proper  use  of  the  table  of 
pressures  requires  that  the  individual  coppers  be  measured  before  and 
alter  use  in  the  pressure  gauges,  and  the  decrements  of  len  gth  thus  found 
compared  with  the  decrements  of  length  shown  in  the  table,  the  origin 
of  the  latter  being  taken  at  the  load  under  which  the  coppers  were  ini- 
tially compressed, 

An  examination  was  also  made  of  some  coppers  which  had  been  used 
in  determining  the  pressures  in  a  10-inch  gun.  These  were  examined 
for  the  purpose  of  ascertaining  under  what  loads  a  renewal  of  the  per- 
manent flow  of  the  coppers  took  place  with  reference  to  the  apparent 
powder  pressures  developed  in  the  gun. 

The  coppers  of  one  lot  of  initial  compression,  those  of  40,000  pounds 
per  square  inch,  promptly  renewed  flow  upon  being  loaded  beyond  the 
apparent  powder  pressure  received  by  them. 

Those  of  the  lower  initial  compression,  32,000  pounds  per  square  inch, 
behaved  somewhat  differently.  They  require  higher  loads,  ranging  from 
zero  to  2,040  pounds  per  square  inch,  referred  to  the  Bfff!t  of  the  pressure 
gauge,,  to  renew  rapid  flow.  ..^ 

Earlier  experiments  on  coppers  suddenly  compressed  by  means  of 
hammer  blows  gave  similar  results  to  the  latter  coppers,  higher  loads 
in  the  testing  machine  being  required  to  renew  rapid  flow  than  would 
be  expected  from  the  amount  of  compression  caused  by  the  hammer. 

The  peculiar  effects  of  the  hammer-blow  experiments  and  of  the  pow- 
der pressures  on  the  coppers  of  32,000  pounds  initial  compression  were 
not  materially  unlike  each  other  in  respect  to  the  magnitude  of  the 
differences  developed. 

A  thorough  examination  was  made  of  the  internal  strains  in  an 
exi)erimentsd  steel  forging  which  had  been  cooled  from  the  bore.  Slices 
were  taken  from  different  parts  of  the  forging  and  concentric  rings 
detached  from  these  slices.  The  strains  thus  released  in  the  detached 
rings  were  ascertained  by  measurements  of  surface  diameters  on  the 
rings  before  and  after  they  were  detached.  The  stresses  corresponding 
to  the  strains  relieved  were  computed  and  are  recorded  with  the  details 
of  the  series  of  determinations. 

Bings  from  this  forging  were  examined  after  moderate  annealing, 
which  relieved  a  portion  of  the  internal  strains. 

Following  the  main  series,  some  special  observations  were  made  on 
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the  elastic  limits  of  the  detached  rings,  both  in  the  direction  of  the 
initial  strains  and  under  the  opposite  kind  of  stresses. 

As  the  rings  were  successively  detached,  those  remaining  in  the  slice 
were  examined.  The  measurements  thus  taken  showed  the  various 
stages  in  the  readjustment  of  equilibrium  of  the  internal  strains. 

The  maximum  tensile  stresses  displayed  by  the  forging  in  the  state 
it  existed  when  received  for  examination  was  43,900  pounds  per  square 
inch,  the  compressive  stress  reaching  64,300  pounds  per  square  inch. 
These  values  were  found  in  the  breech  slice.  At  the  muzzle  end  Hie 
tensile  and  compressive  stresses  were  32,800  and  54,690  pounds  per 
square  inch,  respectively. 

As  the  rings  were  successively  detached,  the  stresses  in  the  remain- 
ing parts  of  the  slice  were  modified,  the  position  of  the  neutral  axis 
changed,  receding  from  the  sides  of  the  slice  from  whence  were  taken 
the  detached  rings,  and  metal  which  existed  in  the  forging  in  a  state 
of  initial  tension,  upon  the  removal  of  rings  containing  initial  compres- 
sion metal,  itself  passed  through  a  neutral  state  and  then  into  one  of 
initial  compression. 

In  this  readjustment  of  strains  some  of  the  intermediate  rings  origi- 
nally in  compression  were  exposed  to  augmented  compression  strains 
as  the  supporting  metal  below  was  removed. 

In  this  manner  ring  No.  2  of  the  breech  slice,  which  was  originally 
under  52,500  pounds  per  square  inch  in  the  forging,  was  exposed  to  a 
stress  of  74,600  pounds  per  square  inch  compression  when  the  slice 
reached  the  stage  that  ring  Ko.  2  was  at  the  surface  of  the  bore. 

The  stresses  in  the  breech  slice,  annealed,  range  from  17,9Q0  pounds 
per  square  inch  tension  to  33,000  pounds  per  square  inch  compression, 
the  maximum  stresses  in  each  case  being  found  in  the  metal  a  short  dis 
tance  below  the  surfaces  of  the  bore  and  the  exterior  of  the  forging. 

These  results  show  that  by  means  of  suitable  treatment  in  heating 
and  cooling,  and  also  by  subsequent  annealing  or  by  the  removal  of  cer- 
tain rings,  a  wide  range  in  the  state  of  internal  strains  may  be  accom- 
plished. 

A  number  of  samples  of  riveted  joints  in  steel  boiler  plate  were 
tested,  with  material  contributed  by  the  American  Boiler  Manufacturers' 
Association,  the  object  of  the  tests  being  to  ascertain  the  relative  shear- 
ing strength  of  steel  and  iron  rivets  in  single-riveted  seams,  and  also 
the  strength  of  some  special  multiple  riveted  seams. 

A  series  of  railroad-track  experiments  were  conducted  in  coopera- 
tion with  the  officials  of  the  Pennsylvania  Bailroad,  in  which  the  fiber 
stresses  in  rails  of  different  weights,  from  60  to  100  pounds  per  yard, 
and  loaded  with  heavy  passenger  and  freight  locomotives,  were  ascer- 
tained; also  the  depression  of  the  track  ascertained  when  loaded  by  the 
same  locomotives  with  rails  on  cinder,  gravel,  and  stone  ballast,  and 
tests  showing  the  slope  or  inclination  of  the  rail  under  the  influence  of 
the  different  wheels. 

Much  importance  attaches  to  experiments  of  this  class,  which  illus- 
trate the  actual  behavior  of  material  in  service,  supplementing  and 
aiding  the  application  of  results  obtained  in  the  testing  machine. 

The  moments  of  resistance  of  the  several  sections  of  rails  increased 
with  their  weight  per  yard,  but  the  peculiar  conditions  of  the  track  in 
individual  cases  more  or  less  obscured  the  relative  strength  and  rigidity 
of  the  rails  themselves. 

There  were  illustrations  in  which  the  lighter  sections  showed  lower 
fiber  stresses  than  the  heavier  ones  under  the  same  wheels  of  the  engine, 
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showing  the  importance  of  obtaining  oniform  conditions  of  support 
from  the  ties,  so  far  as  practicable. 

The  magnitade  of  the  stresses  developed  nnder  the  static  conditions 
of  these  tests  shows  that  rails  are  often  strained  higher  than  material 
is  sapposed  to  be  in  the  case  of  bridges  or  other  permanent  structures 
exposed  to  variable  live  loads. 

The  relative  efficiency  of  the  difierent  kinds  of  ballast  in  their  influ- 
ence on  the  depression  of  the  rails  when  loaded  is  shown  by  these 
experiments. 

The  slope  tests  indicate  the  wave  motions  which  accompany  the  pass- 
age of  a  locomotive  along  the  track. 

The  tests  of  building  material,  including  stones,  brick,  and  tiles,  are 
continued  from  the  previous  year.  In  addition  to  the  ordinary  com- 
pression tests  of  the  material,  shearing  and  transverse  tests  have  been 
made. 

Either  firom  direct  loading,  or  from  the  yielding  of  the  mortar,  build- 
ing material  is  often  exposed  to  shearing  and  transverse  stresses,  and 
it  is  believed  that  the  resistance  of  the  material  in  these  directions 
should  be  considered  as  well  as  the  direct  crushing  strength. 

It  has  been  shown  that  a  sensible  loss  in  transverse  strength  results 
from  the  exposure  of  stones  to  the  range  of  temperature  from  32^  to 
2V2P  !F.  in  tiie  water  baths  used  in  the  coefficient  of  expansion  deter- 
minations. 

Higher  temperatures  will  be  reached  in  a  hot-air  muffle,  and  the  phe- 
nomena which  attend  will  be  investigated.  In  this  manner  i  t  is  expected 
that  the  fire-resisting  properties  of  stones  may  be  properly  defined  and 
the  progress  of  disintegration  noted. 

Bricks  in  considerable  variety  from  yards  in  different  parts  of  the 
cotmtry  have  been  examined. 
The  scope  of  these  tests  has  covered  the  same  features  as  stone  tests. 
With  these  representative  tests  of  material  at  hand,  gathered  from 
different  sections  of  the  country,  it  remains  to  examine  more  in  detail 
the  influence  of  methods  of  manufacture  whereby  an  improvement  in 
product  may  be  obtained. 

Tests  by  compression  of  large  sticks  of  Douglas  fir  wood  have  been 
made,  and  some  observations  token  on  the  expansion  and  contraction 
of  wood  by  the  absorption  of  moisture. 

The  endurance  tests  of  rotating  shafts  have  been  continued,  and  an 
examination  of  the  material  made  after  rupture  by  the  repeated  alter- 
nate stresses  of  these  experiments  for  the  further  investigation  of  the 
phases  of  deterioration  passed  through  by  the  metal  preceding  ultimate 
rupture. 

Chemical  analyses  have  been  made  of  much  of  the  important  material 
tested  during  the  present  year. 

The  report  is  followed  by  a  list  of  the  private  parties  who  have  had 
tests  made  in  accordance  with  an  act  of  Congress,  which  makes  the 
testing  machine  available  for  any  citizen  of  the  country. 

The  operations  of  the  testing  machine  have  as  heretofore  been  per- 
sonally directed  by  Mr.  J.  B.  Howard,  C.  E.,  to  whose  extreme  careful- 
ness and  expertness  the  reliability  of  the  reports  of  tests  is  principally 
due. 

The  need  of  a  smaller  testing  machine  to  relieve  the  large  one  of  some 
of  its  work  becomes  more  apparent  as  time  advances  and  the  scope 
and  number  of  the  tests  is  enlarged.  We  are  now  some  two  years 
behind  in  our  experimental  tests. 
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The  addition  of  an  impact  or  drop  testing  macliine  is  also  one  of  the 
necessities  of  this  Department. 

Micro-metallography  as  an  adjunct  to  the  work  of  the  testing  machine 
and  chemical  analysis  in  determining  the  qualities  of  metals  has  assumed 
an  importance  that  renders  it  an  essential  part  of  any  complete  testing 
laboratory.  It  is  exx>ected  to  add  this  department  to  the  others  in  the 
near  future. 

Very  respectfully,  your  obedient  servant, 

J.  W.  REHiLT, 
Major  J  Ordnance  Departmenty  U.  8.  A.^  Commanding. 
The  Ohibp  op  Oednanoe,  U.  S.  A., 

Washington^  D.  0. 
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8-INCH   STEEL   B.   L.   RIFLEft. 
TUBB. 

Fo.  5230. 


15 


Marks,  S^  5 

Diameter,  ".564. 

Sectional  area,  .25  sqnare  iDclu 

Gauged  leugtb,  3". 


Elongation 
per  inch. 

SacoeaaiTe 
elongation 
per  inch. 

Permanent 
aet. 

SaeoeaaiTe 

permanent 

aet. 

Bemarka. 

TotaL 

Per  sqnare 
inch. 

FomidM. 

250 

1,250 

2,500 

S,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

20^900 

Pounds, 
1,000 
5,000 
10.000 
20,000 
30,000 
85,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
60,000 
51,000 
83,840 

JndL 
0. 

.000100 
.000333 
.000667 
.001000 
.001167 
.001833 
.001400 
.001433 
.001467 
.001533 
.001600 
.005000 
.006933 
.007667 
.006500 
.009333 
.1233 

0. 

.000100 
.000288 
.000384 

.000388 
.000167 
.600166 
.000067 
.000083 
•000034 
.000066 
.000067 
.008400 
.001933 
.000734 
.000838 
.000833 
.113967 

Ineh, 
0. 
0. 

0. 

Initial  load. 

EUwtiolliiitt. 
Tenaile  atrangth. 

0. 

.000083 

.000038 

Chneral  nummary, 

Tenaile  strength  per  aqiiare  ineh  of  ori|Final  aectlon ponnda..    88,840 

Elaatie limit  per  aonare  inch  of  original  section do...    46,000 

lOongaiian  per  inch  after  rapture inch..      .2400 

Elongation  per  Inch nnder  atraln  at  elastic  limit do...  .001600 

Bfidnction  in  diameter  at  point  of  mptttre do...       .174 

Bednedaa  io  area  after  rapture,  per  oent  of  original  section 52.2 

PoattioB  of  rapture "Lbttom  nedk 

Cbanicterof  brolcen  surface ailky 

XloQgatimof  inohaecUons 'M9,  ''.88*,  "^4 
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s-inch  steel  b.  l.  bifi1e& 

Tube. 
Ko.  5229. 


Marks,  g«Bj 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Biicoessive 
eloDfcatioD 
per  inch. 

Permanent 
set. 

Successive 
set. 

Bemarks. 

TotaL 

Pep  sanare 
inob. 

PoundM, 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12.000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

13, 750 

21, 980 

Foxmdt. 
1,000 
5,000 
10,000 
20,000 
30,000 
85,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
51,000 
52.000 
53,  000 
54,000 
55, 000 
87,920 

Inch. 
0. 

.000100 
.000300 
.000633 
.000867 
.001133 
.001300 
.001367 
.001367 
.001400 
.001433 
.001467 
.001533 
.001567 
.001600 
,001667 
.002500 
.004167 
.006667 
.  007607 
.  008333 
.1200 

InOi. 

0. 

.000100 
.000200 
.000333 
.000334 
.000160 
.000167 
.000067 

0. 
.000038 
.000033 
.000034 
.000066 
.000034 
.000033 
.000067 
.000833 
.001067 
.002500 
.001000 
.000666 
.  111067 

Inch, 
0. 
0. 

0. 

Initial  load. 

Blastlolfaiit. 

Tensile  strength. 

0. 

0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    87,920 

Elastic  limit  per  sonaro  inch  of  originiu  sedion do...    60,000 

Elongation  i>er  incn  aftor  rupture inch..      .1967 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001607 

Bednction  in  diameter  at  ]>oinl  of  rupture do. . .        .174 

Reduction  inareaafter  rupture,  per  ct^nt  of  on;;{nnl  noctinn 52.2 

Position  of  rupture 1".  08  from  neck 

Character  of  broken  surface Silky- 
Elongation  of  inch  seotions ''.09,  ".17,  ".33* 


a-INCH   8TEEL   B.   L.   RIFLS& 
TUBB. 

No.  5287. 
Marks,  ^^^ 
Diameter, '".564. 
Sectional  area, .  25  square  inclL 
Gauged  length,  3'\ 
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SloDsatlon 
permoh. 

SnooeMiTe 
eloneation 
perlnoh. 

FvmiAnent 
set. 

SoooeaaiTe 

Bemarkik 

TotaL 

Peraqoare 
inoh. 

rounds, 

230 

1,250 

2,500 

6,000 

7,500 

8,750 

10,000 

10.500 

10,750 

11,000 

11,250 

11.500 

11,750 

12,000 

12,250 

12,750 
13.000 
13,250 
13,500 
21,420 

Ptmndt. 

1,000 

5.000 

10,000 

20,000 

86,000 
40,000 
42.000 
48,000 
44,000 
46,000 
46,000 
47,000 
48,000 
40,000 
60,000 
61,000 
62.000 
63,000 
54,000 

Jim*. 
0. 

.000100 
.000800 
•  000683 
.000067 
.001138 
.001300 
.001867 
.001400 
.001488 
.001467 
.001583 
.001567 
.001638 
.001700 
.008388 
.005538 
.007000 
.007667 
.000000 
.1400 

0. 

.000100 
.000200 
.000333 
.000334 
.000166 
.000167 
.000067 
.000033 
.000038 
.000034 
.000066 
.000034 
.000066 
.000067 
.001633 
.002200 
.001467 
.000667 
.001333 
.1310 

JimA. 
0. 
0. 

Jim*. 
0. 

Initial  lo«L 
Elaattollmil 

0. 

.000088 

.000033 

Qmeral  $ummary, 

TtasHe  strength  per  aquara  inoh  of  original  aeotion ponnda..    86,680 

Slastie  limit  per  aquare  inoh  of  original  aection • do...    40,000 

£langati(m  per  inon  after  rapture inch..      .2067 

Elongation  per  inch  under  strain  at  elaatic  limit ....do...  .001700 

BedoetioD  in  diameter  at  point  of  roptare ^ do...       .154 

Sednetion  in  area  alter  mptnret  per  cent  of  original  section 47. 2 

Position  of  ruptnre at  middle  of  stem 

Cbaraeter  of  broken  anr&oe silky 

Elongation  of  Inch  sectiona 'U8,  "JTT*,  ".12 

H.  Doc  54 i 
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8-INCH   STEEL   B.   L.   RIFLES. 
TUBB. 


No.  5280. 


Marks,  g*i,^c 

Diameter,  ^'.564. 

Sectional  area,  .25  square  iuch. 

Gauged  length,  3". 


Applied  loads. 

Elonsation 
per Inch. 

Successive 
eloneation 
per  inch. 

Permanent 
set. 

SacoessiTO 

permanent 

set. 

Bemarka. 

Total. 

Per  square 
inch. 

Povndt. 

250 

1.260 

2.500 

5,000 

7.500 

8,750 

10,000 

10,500 

10, 750 

11,000 

11,250 

11,500 

11,760 

12,000 

12,250 

12,500 

12,750 

13,000 

13.250 

13,500 

18,750 

20,910 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
'    60,000 
61,000 
52,000 
63,000 
54,000 
55,000 
83,640 

Inch, 
0. 

.000100 
.000300 
.000038 
.000967 
.001133 
.001800 
.001867 
.001400 
.001433 
.001433 
.001467 
.001500 
.001533 
.001600 
.001667 
.002733 
.004333 
.007667 
.009333 
.010667 
.1400 

Inch. 

0. 
.000100 
.000200 
.000333 
.000334 
.000166 
.0001^ 
.000067 
.000033 
.000033 

;000034 
.000033 
.000033 
.000067 
.000067 
.001066 
.001600 
.003334 
.002666 
.001334 
.129338 

Indi, 
0. 

Inch, 
0. 

Initial  lo«L 

i 

1 

Elaatio  limit. 

Tensile  strength. 

General  Bummary. 

Tensfle  strength  per  square  inoh  of  original  section pounds..    83,040 

Elastic  limit  iiersquare  inch  of  origiuju  section do...    50,000 

Elongation  per  inch^ftor  rupture inch..      .2467 

Elongation  per  iuch  undor  strain  at  elastic  limit do...  .001667 

Beduction  in  diameter  at  point  of  rapture do. . .       .  174 

Kednctionin  area  alter  rupture,  per  cent  of  original  section 52.2 

Position  of  rupture 1".8  flromneok 

Character  of  hrolcen  surface fine  silky 

Elongation  of  inch  sections ".16^  ".44*,  ".14 


8-INCH   STEEL   B.   L.    RIFLES. 

Tube. 
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No.  5296. 


Marks,  »~.^ 

Diameter,  ''.564. 

Sectional  area,  .25  sqoare  inoh* 

Ganged  length,  3". 


perbieli. 

Snoeewiire 
eloogmtion 
perlnoh. 

Penniineiit 

SacoeaaiTe 

Bomarka. 

TDtaL 

'-liT" 

porniauent 

260 

1,250 

2.600 

5.000 

7,500 

8,750 

10,000 

10.500 

10,750 

lUOOO 

11,250 

1L.500 

iVimdf. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42.000 
43,000 
44.000 
45.000 
46,000 
47,000 
48,000 
48,000 
60.000 
86,880 

Ineh. 
0. 

.000100 
.000338 
.000667 
.001000 
.001200 
.001333 
.001400 
.001467 
.001500 
.001567 
.001667 
.001800 
.002667 
.001667 
.006367 
.1207 

Ineh. 

0. 

.000100 
.000233 
.000334 
.000333 
.000200 
.000133 
.000067 
.000067 
.000083 
.000067 
.000100 
.000133 
.000867 
.002000 
.001700 
.120333 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  liMd. 

EImUo  limit. 
ToDsile  strength. 

0. 

0. 

1     11,750 

12,000 
12.250 
12,500 
21,720 

Chneral  9ummary, 

Tisiulle  stmif^  per  square  Inoh  of  oriffinal  Beetlon ponnda..    86.880 

HaotJe Hmit per  sanare inch  of  origluaT section do...    45,000 

Elongation  per  inen  after  rapture inch..      .1983 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001567 

Bednotion  in  diameter  at  point  of  rupture do...       .164 

Bedaetion  in  area  after  mptore,  per  coutof  original  section 40.7 

Posftfcn  of  mptnre at  middle  of  stem 

CZianwterof  broken  amriace silky 

"""^gi**^  af  inch  aeotiona "A"JU^^»AO 
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8-lNCH   STEEL   B.   L.   filFiJiia. 


TUBB. 

N0.529& 


Marks,  ^^% 

Diameter,  '^564. 

Sectional  area,  .25  square  inch* 

Gauged  length,  3'^ 


Applied  loada. 

Eloii£atUm 
per  Inoh. 

Successive 
elongAtiou 
per  inoh. 

Permaneiit 

Net 

SuceessiTe 

permanent 

■et. 

Bemarka. 

Total. 

Per  eqaare 
inok. 

Poundt, 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

21,400 

Poundt. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51.000 
52.000 
53.000 
85,600 

Inch. 
0. 

.000067 
.  0(K)300 
.000633 
.000967 
.001188 
.001300 
.001367 
.001400 
.001467 
.001538 
.001633 
.001667 
.001700 
.001900 
.003000 
.004667 
.006000 
.007000 
.1267 

Inch. 
0. 

.000067 
.000233 
.000333 
.000334 
.00«)166 
.000167 
.000067 
.000033 
.000067 
.000066 
.000100 
.000034 
.000033 
.  0OU2O0 
.001100 
.001667 
.001838 
.001000 
.1107 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  lo«L 
Elastio  limll. 

0. 

0. 

Tensile  atrength. 

General  eummar^. 

Tensile  atrength  per  square  inch  of  original  section pounda..    85,600 

Elastio  limit  per  square  inch  of  originu  section do. . .    48, 000 

Elongation  per  inch  after  riipturo. inch. .      .  2300 

Elongation  per  inoh  under  strain  at  clastic  limit do...  .001700 

Keduction  in  diameter  at  point  of  rupture do...        .174 

Beduction  in  area  alter  rupture,  per  cent  of  original  section 52.2 

Position  of  rupture ''.86  fromneok 

Character  of  oroken  surface ailky 

Elongation  of  inch  aeotions "  J,4, "  J.7,  ".88** 


S-INCH   STEEL   B.   L.   BIFLB& 

Tube, 
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Marks,  ^^^ 

Diameter, ' '.564. 

SectioDal  area,  .25  square  inch. 

Gauged  length,  3." 


N0.631& 


Applied  load*. 

Elonffation 
per  inch. 

Snccesaiye 

set. 

Siiece«8W« 
•et. 

Bemurk*. 

TotaL 

Per  sqnare 
incA. 

Pomds. 
250 
1.2S0 
2,500 
5,000 
7,500 
8,756 
10,000 
10,500 
10,750 
11,000 
11,260 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 

PimndLs, 
1,000 
6,0C0 
lO.OOO 
20,000 
30,000 
86,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
4«,000 
49,000 
50,000 
5L,000 
52,000 
53,000 
54,000 
89,840 

Ineh. 
0. 

.000067 
.000267 
.000600 
.000933 
.001100 
.001300 
.001367 
.001400 
.001433 
.001500 
.001633 
.001600 
.001633 
.001667 
.003667 
.005667 
.006667 
.007667 
.008667 
.1300 

Inch. 
0. 

.000067 
.000200 
.000333 
.000333 
.000167 
.000200 
.000067 
.000033 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

ElaBtioBmit. 
Tenaile  strength. 

0. 

a 

.000033 
.000067 
.000033 
.000067 
.000033 
.000034 

:'.'.'.'.'.'.'.'.'.'. . 





.002000 
.002000 
.001000 
.001000 
.001000 
.121833 

13.500 

n,m 

General  summary, 

Tenafle  strength  per  sqnaro  inch  of  original  ssotion ponnds..    89,840 

Elastic  limit  per  squaro  inch  of  original  section do...    40,000 

Elenjration  per  inch  after  rupture inch..      .2033 

Elongation  per  inch  under  strain  at  elasticlimit do...  .001667 

Hedoetion  in  diameter  at  point  of  rupture do...       .164 

Redaction  in  area  after  rupture,  per  cent  of  original  section 40. 7 

Position  of  rupture rM8  from  neck 

Character  of  broken  surface silky 

ElonsstUmofinehseotiona ".28,*  ".38, 'MO 
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6-INCH  STEEL   B.   L.   BIfliES. 


Marks,  ZVi^ 
Diameter,  ^'.564. 


Tube, 
ITo.  6312. 


uiameter,  ".5tMfc. 

SectioDal  area,  .25  square  inclu 

Gauged  length,  3". 


Elonntion 
permch. 

Snooesslve 
elonffRtion 
perlooh. 

Fennanent 
aet. 

SnooeaaivB 

Bemarka. 

Total. 

Peraoaare 

pennanent 
aet. 

Poimdf. 
250 
1,250 
2,500 
5,000 
7.500 
8,750 
10,000 
10,500 
10.750 
11.000 
11.250 
11.500 
11,750 
12,000 
12,250 
12,500 
12,750 
18,000 
13,250 
18,500 
18,750 
14,000 
28,210 

Poundt. 

1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
02,840 

0. 

.000067 
.000300 
000667 
.001000 
.001167 
.001388 
.001400 
.001483 
.001467 
.001500 
.001567 
.  001600 
.001667 
.001700 
.001700 
.001767 
.001967 
.002167 
.003000 
.003933 
.008500 
.1167 

Ineh. 
0. 

.000067 

.000367 
.000338 
.000167 
.000166 
.000067 
.000038 
.000034 
.000033 
.000067 
.00(K)33 
.000067 
.000038 
0. 

.000067 
.000200 
.000200 
.000833 
.000933 
.004567 
.1082 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  kMid. 

.000033 

.000033 

.0000:13 

0. 

i^lftfttlo  limit. 

Tenaile  atrongfh. 

OtMral  summary. 

Tenaile  atrength  per  aqnare  inch  of  oriffinal  section pounds..    02, MO 

Elaaticlimit  per  aqnare  inch  of  originu  section do...    51,000 

Elongation  per  incn  after  roptare inch . .      .  1933 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001767 

Eednction  indiametyer  at  point  of  rupture do...       .  174 

Reduction  in  area  after  rupture,  per  cent  of  original  section 52.2 

Position  of  rupture V.08  from  neck 

Character  of  broken  surface ailky 

Elongation  of  inoh  aectiona " JMV/'*li» '^lO 


8-inch  8teel  b.  l.  rifles. 
Tube. 
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No.  6343. 


Marks,  g«B^i^i 

Diameter,  ".564. 

Seetional  area,  .25  sqnare  inch. 

Ganged  length,  3^'. 


Applied  londa 

EloDntion 
per  Inch. 

SooeeMtre 
•lonntion 
perlnch. 

Permanent 
eet. 

Snooeaaive 

permanent 

set. 

Bemarka. 

Total. 

Per  square 

J^aundM. 

250 

1,250 

2.500 

6.000 

7.600 

S.7S0 

10,000 

10.500 

10,760 

1X000 

11,350 

11.500 

11.750 

12.000 

12,250 

12.500 

12,750 

PowtdM. 
1,000 
6.000 
10,000 
20,000 
30,000 
85,000 
40,000 
42.000 
43.000 
44.000 
45.000 
46.000 
47.000 
48,000 
49,000 
50,000 
51.000 
52.000 
84.060 

IndL 
0. 
.000067 

000300 
;000683 
.000067 
.001183 
.001333 
.001400 
.001400 
.001483 
.001500 
.001567 
.001600 
.008667 
.005000 
.006167 
.007187 
.008833 
.1400 

Jim*. 
0. 

.000067 
.000233 
000638 
!000834 
.000166 
.000200 
.000067 

a 

.000083 
.000067 
.000097 
.000088 
.002067 
.001338 
.001167 
.001000 
.001166 
.181667 

IfUh. 

0. 
0. 

Ineh, 
0. 

Initbdload. 

Elaatiolimtt. 
TenaUe  atrength. 

0. 

a 

13.000 
2i:020 

1 



GfofMroI  Bummary. 

Tensile strengtih par  aqoMelnoh of  original aecilon pounds..    84,080 

Elaatio  limit  per  square  inch  of  original  section do...    47.000 

EloBgaflen  per  incn  after  mptnre inch..      .2367 

EIoogatloB  per  inefa  under  strain  at  elastlo  limit «lo...  .001600 

fiedoetioniD  diameter  at  point  of  rupture do...       .184 

Bcdoeifott  in  are*  after  rupture,  per  cent  of  original  section 54.6 

Fositian  of  mptnre at  middle  of  stem 

Chancter  of  broken  ourface fine  silky 

BomatiflB  of  iiMli  MO^tou "^"M*t".U 
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8-INGH   STEEL   B.   L.   RIFLE& 
TUBB. 


Ko.5342. 


Marks,  g^B^'i 

Diameter,  ''.564. 

Sectional  area,  .25  square  inclu 

Gauged  length,  3''. 


AppUedloAdB. 

SloDgftUon 
perUich. 

Snoressive 
•longatloii 
perlnoh. 

PennanoDt 
aet. 

Sucoaaalvo 
aet. 

BOTiarlra. 

Total. 

Peraqnare 
inch. 

Powidt. 

250 

1,250 

2,500 

5,000 

7,500 

8,760 

10.000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

18,000 

13,250 

18,500 

18,750 

14,000 

21,940 

Ptnindi. 
1,000 
5,000 
10,000 
20,000 
80.000 
35,000 
40,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
62,000 
58,000 
54,000 
65,000 
66,000 
87,760 

Inth, 
0. 

.000067 
.000300 
.000633 
.000967 
.OOUOO 
.001300 
.001367 
.001400 
.001433 
.001467 
.001500 
.,001667 
.001600 
.001667 
.001700 
.001733 
.004267 
.005267 
.006667 
.007600 
.008888 
.1200 

Ineh. 
0. 

.000067 
.000233 
.000333 
.000334 
.000133 
.000200 
.000067 
.000033 
.000033 
.000034 
.000033 
.000067 
.000033 
.000067 
.000033 
.000033 
.002534 
.001000 
.001400 
.000933 
.001233 
.llUf7 

Inek. 
0. 
0. 

Ineh, 
0. 

Initial  load. 

Elaatiolintt. 
Tenalla  airciigtii. 

0. 

0. 



General  sunttMiry, 

Toaafle  atrengih  per  aqnare  inch  of  orifflnal  aection poiuda..    87,760 

ElABticIimit per  aaaare Inch  of  oriffinaT section do...    61,000 

Elongation  per  inoQ  after  rupture inch..      .2033 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001783 

Reduction  in  diameter  at  point  of  rupture do...       .144 

Beduction  in  area  after  rupture,  pereeutof  original  section 44.6 

Position  of  rupture 1".  Sftomneck 

Character  of  Droken  surface silky 

Elongation  of  inch  sections "J2,"JU\"A5 


8-lNCH    STEEL    B.   L.    BIFLSfk 

Jaokbt* 
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Marks,  f»,»i 


Ko.6238. 


Diameter,  ".664. 

Sectional  area,  .25  sqaare  inch. 

Ganged  length,  3". 


Applied  loAdB. 

Eloneation 
permch. 

SacceKsivo 

Perautnent 
eet. 

9aeceMiTB 

permanent 

eet 

Remarks. 

ToteL 

Per  square 

eloneation 
per  inch. 

Poumdt, 
250 
1,250 
2,500 
5,000 
7.500 
10,000 
11.000 
11,230 
11.500 
11,750 
12,000 
12,250 
12,500 
12,750 
13.000 
13,250 
13,500 
13.750 
22.560 

Pounds. 
1,000 
6,000 
10.000 

ao.ooo 

30,000 
40,000 
44,000 
46,000 
46,000 
47,000 
4«,000 
40,000 
60,000 
51,000 
52,000 
63.000 
64.000 
55.000 
00,200 

Jnek. 
0. 

.000067 
.000300 
.000000 
.000033 
.001300 
.001400 
.001467 
.001500 
.001533 
.001567 
.001633 
.001667 
.003667 
.005500 
006566 
1007667 
.008500 
.1400 

InOL 
0. 

.000067 
.000233 
.000300 
.000333 
!  000367 
.000100 
.000067 
.000033 
.000033 
.000034 
.000066 
.000034 
.002000 
.001833 
.001167 
.001000 
.000833 
.1816 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  l4Md. 

ElMde  limit 
Tensile  strength. 

.00003? 
. 000U33 

.  00(!033 
0. 

;;;;; i ::;:::;:::; 

::::..! 

1 

! 

General  eummary. 

Tensile  strength  per  square  inch  of  original  seotiou pounds..    00,200 

Elsstic  limit  per  sqnare  inch  of  original  section do...    60,000 

KiongatioD  per  inch  afterruptaro inch..      .2100 

EloDgstion  per  inch  andw  strain  at  elastic  limit do...  .001667 

Ibidwsiion  In  diameter  at  point  of  ruptore do. . .        .174 

Rnioetion  in  area  after  rupture,  per  cent  of  original  Hcction 62.2 

Pflsitlon  of  raptnre ".70  from  neck 

Clnneter  of  broken  surface silky 

EkN^gatua  of  inch  sections ".80*,  ".16,  ".1 
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8-INCH   8TEEL   B.   L.   KIFLE& 


Marks,  ^^ 

Diameter,  ".564. 

Sectional  area,  .25  sqnare  inclL 

Ganged  length,  3''. 


Jaokbt. 
Ho.  5237. 


▲ppUed  loads. 

Elonintion 
perlnoh. 

SoMeadTB 

•lonffAtion 
perlnch. 

Permanent 
aet 

Saeceasive 

permanent 

Bet 

Bemarks. 

Total. 

Per  Moara 
inch. 

Poundt, 
260 
1.250 
2.500 
6,000 
7.500 
10.000 
U.OOO 
11,250 
11.500 
11,760 
12,000 
12.250 
12,500 
12,760 
13,000 
13.260 
13.500 
13,750 
14,000 
22,780 

Powndt. 
1.000 
5,000 
10,000 
20,000 
80,000 
40,000 
44.000 
46.000 
48,000 
47,000 
48,000 
40,000 
60,000 
51,000 
62,000 
68.000 
54.000 
66,000 
58,000 
01,040 

Inch, 
0. 

.000100 
.000300 
.0U0838 
.000087 
.001338 
.001438 
.001487 
.001638 
.001587 
.001888 
.001687 
.001700 
.001733 
.002987 
.004887 
.008000 
.008838 
.008000 
.1287 

InOL 
0. 

.000100 
.000200 
!000888 
000834 
.000388 
.000100 
.000034 
.000068 
.000034 
.000068 
.000034 
.000033 
.000038 
.001234 
.001700 
.001333 
.000833 
.001187 
.1187 

Tneh. 
0. 
0. 

Inch, 
0. 

Initial  load. 

ElaetioUnttL 
Tensile  •trength. 

0. 

0. 

Oeneral  s^immary, 

TflDsne  flirength  per  sqnare  inch  of  original  Bection •••.. pounds..    01,040 

Elastic  limit  per  sonare  inch  of  origins  section do...    51.000 

Elongation  ];>er  inon  after  rupture inch..      .2187 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001733 

Reduction  in  diameter  at  point  of  rupture do. . .       .  174 

BedncUonin  area  after  rupture,  per  cent  of  original  soctiou 52.2 

Position  of  rupture 1''.17  from  neck 

Character  of  broken  surface silky 

Elongatian of  inch  sections , "JB3\**J21^»^ 


8-mCH   STEEL   B.   L.   BIFLSa. 

Jacket. 
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No.52aa. 


Marts,  5«  5 

Diameter,  ''.564. 

Sectional  area,  J25  square  inch. 

Gaaged  length,  3''. 


pcrLioh. 

SnoceMiTe 
elongation 
perlnoh. 

Permanent 

set. 

SoocessiTe 

pennflinent 

aet. 

Benuffks. 

Total. 

^tar* 

250 
1,260 
2,600 
6,000 

7.500 
10,000 
11,000 
11.250 
11,600 
11,750 

12;  000 

12,250 
12.500 
12,750 
13,000 
13,260 
13,500 
13.750 

1,000 
5,000 
10,000 
20,000 
90.000 
40.000 
44,000 
45,000 
46,000 
47,000 
48.000 
49.000 
6a  000 
•51,000 
52,000 
63,000 
64,000 
55,000 
56,000 
94,  MO 

Imoh. 

0. 

.000100 
.000300 
.000638 
.001000 
.001333 
.001467 
.001500 
.001533 
.001567 
.001600 
.001633 
.001667 
.001700 
.001867 
.002100 
.003000 
.003638 
.005000 
.1107 

InA. 
0. 

.000100 
.000200 
.000333 
.000367 
.000383 
.000134 

.oouoaii 

.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000167 
.000233 
.000900 
.0008:»3 
.001167 
.1117 

Ineh. 
0. 
0. 

Inch. 
0. 

Initial  load. 

ElaaticUmli. 
Tensile  strength. 

0. 
0. 

::;::;;:;::::::::::::::: 

14,000 
1    28,710 

General  eummary. 

Tensile  atroDgth  per  eqnare  tneh  of  original  aecUon I>oands..    04,840 

El&ftic  limit  per  Miuure  inch  of  original  aeotion do...    61,000 

£/oncaiion per  iaeli  after  mptare inch..      .1833 

JEIongatioD  per  inch  under  strain  at  elaatic  limit do...  .001700 

RediZtian  in  di«nieter  at  point  of  rupture do...       .164 

Kedaeiion  in  area  after  rapture,  per  cent  of  original  section 47.2 

Poeitifln  of  ruptore 1".5  from  neck 

Chancier  of  broken  aurfaoe silky 

^^Smattach,  lectiona "U»,  ".3a%  ".13 
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8-ingh  steel  b.  l.  bifled. 
Jacket. 


Ko.  5291. 


Marks,  2««S 

Diameter,  '\564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3''. 


Applied  loads. 

Eloneation 
per  inch. 

Saocessivo 
elongation 
per  iDoh. 

Permanent 
set. 

Snocesslve 

permanent 

set. 

Remarks. 

Total. 

Fersauare 
inoh. 

Pounds. 

260 

1,260 

2,600 

6,000 

7,600 

10,000 

11.000 

11,250 

11,600 

11.750 

12,000 

12,250 

12,600 

12,760 

13,000 

13,250 

18,500 

23,620 

Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
53,000 
64,000 

M,oeo 

Inch, 
0. 

.000100 
.000300 

.0006:^ 

.000967 
. 001267 
.001400 
.001433 
.001467 
.001600 
.001538 
.001600 
.001700 
.001800 
.003000 
.004400 
.006400 
.1433 

Inch. 
0. 

.000100 
.000200 
.000333 
.000334 
.000300 
.000J33 
.000033 
.000034 
.000083 
.000033 
.000067 
.000100 
.000100 
.001200 
.001400 
.001000 
.1379 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastlo  limit 

• 

Tensile  strengtii. 

0. 

.000033 

"''6666S'" 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section ponnds..      04^080 

Elastic  lixnit  per  square  inch  of  originsl  section do...      49,000 

Elongation  per  inch  after  mptnre luoh..       .2000 

Elongation  per  inch  under  strain  at  elaatio  limit do . . .    .  001600 

Bednction  In  diameter  at  point  ol' rupture do...         .164 

Keduction  in  area  after  rupture,  per  cent  of  original  section 47.2 

Pos iti on  of  rupture 1''  from  neck 

Character  of  broken  surface floe  silky 

Elongation  of  inoh  secUona ".8S% 'aO»  ".U 


^INCH    STEEL  B.   L.    BIFLB8. 

Jacket. 
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NO.530L 


Marks,  «¥,^ 

I>iameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Ap]»lled  loftdii. 

BloDKHtion 
per  inoh. 

SucoeosiYe 

Permanent 
set. 

Suoceaalve 

KNnwrktL 

TbtaL 

Per  square 
inch. 

peroianent 
set. 

Pounda. 
250 
1.250 
2,500 
5,000 
7,500 
10,000 
11,000 
11,250 
11,500 
11.750 
12,000 
12,250 
12.500 
12,750 
13.000 
13.250 
13,500 
13.750 
22,940 

Pounds, 
1,000 
6.000 
10.000 
20,000 
30,000 
40,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
51,000 
52,000 
53,000 
54,000 
55,000 
91,760 

Inch. 

0. 

.000067 
.000267 
.000600 
.000933 
.001267 
.001400 
.001433 
.001467 
. 001467 
.001583 
.001600 
.001633 
.001800 
.002800 
.008733 
.004933 

'  .006033 
.1267 

JnOi. 
0. 

.000067 
.000200 
.000333 
.000333 
.000334 
.000133 
.000038 
.000034 
0. 
.000066 
.000067 
.000033 
.000167 
.001000 
.000933 
.001200 
.001100 
.120667 

Inch. 

a 

0. 

InOi. 
0. 

Initial  load. 

lElaaUolimil. 
TensUo  stiengtli. 

0. 
0. 



;:/.".; i;;;::: 

General  eummary. 

Tensile  ftreogth  per  sqaare inch  of  original  section pounds..    01,760 

VHastio limit  per  square  inch  of  original  section do...    50,000 

Siengation  per  inon  after  rupture .• inch..      .2100 

Bloogation  per  inch  under  strain  at  elastio limit do...  .001633 

Jtednetion  in  diameter  at  point  of  rupture do...        .154 

Sedaetion  in  aa:«a after  rupture,  per  cent  of  original  nection 47.2 

Ite/tion  of  rapture 1".45 from  neck 

Gtmneterof  broken  surfece silky 

^^tionaf  inoh  sections "aa,"J2*,"afl 


30 


8-INCH  STEEL   B.   L.   RIFLES. 

Jacket. 


Ko.  5a00  a. 

Marks,  S^fi 

Diameter,  ".564. 

Sectional  area,  .25  square  inclu 

Gauged  length,  3". 


▲ppUed  loads. 

Elongation 
per  inch. 

Saoceasive 
elongation 
per  inch. 

Permanent 
•et. 

SncoesriTe 

permanent 

aet. 

Bemarks. 

Total. 

PttTMuiare 

Pounds, 
250 
1.250 
2,500 
5,000 
7,500 
10,000 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12.500 
12,750 
13,000 
13,250 
18.500 
13,750 
14,000 
23,080 

Pounds. 
1,000 
5.000 
10.000 
20,000 
30,000 
40,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
51.000 
52,000 
63,000 
54,000 
55,000 
56,000 
92,820 

Ineh, 
0. 

.000067 
.000300 
.000033 
.001000 
.001333 
.001433 
.001467 
.001500 
.001533 
.001600 
.001667 
. 001700 
.001738 
.001900 
.002267 
.003333 
.004567 
.006000 
.1800 

Inch, 
0. 

.000067 
.000233 
.000338 
.000367 
.000333 
.000100 
.000034 
.000033 
.000033 
.000067 
.000067 

.000033 
.000167 
.000367 
.001066 
.001234 
.001433 
.1240 

Inch. 
0. 
0. 

Inch, 
0. 

ElasUo  limit. 
Tentile  strengtli. 

0. 
0. 

General  eummary. 

Tensile  atrength  per  aqnare  inch  of  original  section pounds..    02,890 

ElasUo  limit  per  Booare  inch  of  original  section do...    51,000 

Elongation  per  inch  after  raptore inch..      .2067 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001733 

Redaction  in  diameter  at  point  of  rupture do...        .144 

Reduction  in  area  after  rupture,  per  ceutof  original  section 44.6 

Position  of  rupture r'.5fromneok 

Character  of  broken  surface ailkj 

Elongation  of  inch  sections "ji,"M\"JM 


^INCH   STEEL   B.   L.   BIFLE& 

Jacket. 
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No.  5317. 


Marks,  g?.% 

Diameter,  ''.564. 

fc^ectdonsd  area,  .25  square  inch. 

Ganged  length,  3''. 


AppUedloMts. 

raoncatloii 
perUMh. 

Sacoeasive 
elonffatlon 
per  inoh. 

Permanent 
aet. 

Sacoesaive 

Bamarka. 

Total. 

Per  square 
inch. 

Povmda. 

250 
1,290 
2.500 
5,000 
7,500 
10.000 
11.000 
11,250 
11.500 
11,750 
12,000 
12.250 
12,500 
12.  TOO 
13.000 
13,250 
13,500 
13.7S0 
14,000 
14.250 
14,500 
14,750 
IS.  000 
16,250 
26,740 

Pounds. 
1.0OO 
5.000 
10,000 
20,000 
30,000 
40,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60.000 
61,000 
62,000 
63,000 
64,000 
56,000 
66,000 
67,000 
58,000 
59,000 
60,000 
61.000 
102.960 

Inth, 
0. 

.000067 
.000207 
.000600 
.000033 
.001300 
.001400 
.001433 
.001467 
.001467 
.001500 
.001567 
.001600 
.001633 
.001700 
.001733 
.001707 
.001800 
.001833 
.001967 
.002867 
.003700 
.004667 
.006300 

.laoo 

Inch. 

0. 

.000067 
.000200 
.000333 
.000333 
.000367 
.000100 
.000033 
.000034 

0. 

.000033 
.000067 
.000033 
.000033 
.000067 
.000033 
.000034 
.000033 
.000033 
.000134 
.000900 
.000833 
.000967 
.000633 
.1147 

0. 
0. 

Insk. 
0. 

Initial  load. 

ElaattoUms. 
Tentilo  strengtH. 

0. 
0. 

General  summary, 

Tenaile  strength  per  sqnare  Inch  of  orieinal  section pounds..  102,060 

Elastic  limit  per  aquare  inch  of  original  section do...    56,000 

BoDgation  per  incii  alter  rupture inch..      .1800 

jgongation  per  inch  under  strain  at  Mlastic  limit do...  .001833 

Eedaetlonin  diameter  at  poiutof  ruptare do...       .134 

Bedoctioninareaafterrapture,  per  cent  of  original  section 89.2 

PoeitJoo  of  rapture ".55  ftrom  neolc 

Charaeterof  broken  surface granular,  60  per  cent;  silky  oentor,  40  per  cent 

ElongatUmof  inehlectiona "il*,  '^14,  ".13 
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8-INCH   STEEL   B.    L.   RIFLES. 


Jacket. 


Ko.  6316. 


Marks,  S^,\ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


AppUed  loads. 

EloDcation 
per  mch. 

Saccoasive 
elongation 
per  inch. 

Permanent 
set. 

Succentive 

permanent 

set. 

Bemuka. 

Total. 

Per  sqaaro 
inck. 

Pounds. 
250 
1,250 
2,500 
5,000 
7.500 
10,000 
11,000 
11,250 
11, 500 
11, 750 
12.000 
12,250 
12,500 
12.750 
13,000 
13,250 
18,500 
13,750 
14,000 
14,250 
14,500 
24,980 

Pounds. 
1,000 
5,000 
10,000 
20.000 
30,000 
40,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,000 
62,000 
63,000 
64.000 
55,000 
56, 000 
57.000 
58,000 
99,920 

Inoh. 
0. 

.000067 
.000267 
.000600 
.000033 
.001267 
.001400 
.001433 
.001433 
.001467 
.001500 
.001538 
.001567 
.001600 
.001633 
.001667 
.002033 
.002400 
.  002067 
.003600 
.004333 
.1200 

Inch. 
0. 

.000067 
.000200 
.000333 
.000333 

.  oou:m 

.000133 
.000033 
0. 
.000084 
.00(^033 
.  000U33 
.000034 
.000033 
.000033 
.000034 
.000366 
.000367 
.000567 
.000633 
.00073:J 
.115667 

Inch. 
0. 
0. 

In^ 
0. 

Initial  load. 

Blaatio  limit. 
Tttnaile  atrongtb. 

1 

0. 
0. 

1 

' 

1 

:;;:::::::"i::::;::::::: 

Genei'al  summary, 

Tensileatrengthper  Bqnareinchof  original  section ponnda..    99,990 

Elastic  limit  per  square  inch  of  original  section do...    88,000 

Elongation  per  inch  after  rnpture inch..      .  1890 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001667 

Redaction  in  diameter  at  point  of  rupture do. . .        .  184 

Reduction  in  area  after  rapture,  per  cent  of  original  section 11.9 

Position  of  rupture l".46lhmBeok 

Character  of  broken  surface silky;  60  per  cent  granular 

Elongation  of  inch  sections » ".10.  ".90*.  ".14 


8-inch  steel  b.  l.  bifled. 
Jacket. 
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No.  5347. 


Marks,  g?,^ 

Diameter,  ".564. 

SecdoDal  area,  .25  square  inch. 

Gauged  length,  3". 


Elongation 
per  Inch. 

SnoceaaiTO 
elongation 
per  inch. 

Pwmanent 
•et. 

Saoceaaive 

permanent 

aet. 

Bemarka. 

Total. 

PerMaare 

PovfMif. 

250 

1.250 

2,500 

5.000 

7,500 

10.000 

11,000 

11  250 

1.000 
5,000 
10.000 

ao.ooo 

30.000 
40,000 
44,000 
45,000 
46.000 
47.000 
48,000 
48,000 
50,000 
51.000 
52.000 
53,000 
54.000 
55,000 
05,840 

Inek. 
0. 

.000067 
.000267 
ioOOBOO 
.000807 
.001300 
.001467 
.001593 
.001567 
.001633 
.001667 
.001667 
.001700 
.001633 
.002667 
.003467 

!006383 
.1233 

inoft. 
0. 

.000067 
.000200 
.000333 
.000367 
.000333 
.000167 
.000066 

.000066 

.000034 
0. 
.000033 

.000138 
.000834 

.000600 
.001200 
000666 
; 117067 

IndL 

0. 
0. 

Inch, 
0. 

Initial  load. 

Elaatlo  limii. 
Teimile  atiength. 

0. 
0. 

11,500 
11.750 
12.000 
12,250 
12,500 
12.750 
13.000 
13,250 
13.500 
13,750 
23,960 

General  enmmarff, 

Teoaileatrangthperaqaareinchof  oriffinalaection ponada..    05,810 

BaatJe  IJnut  per  aqnare  inch  of  original  aeclion do...    50,000 

IfffffntiffiD  per  inch  after  rapture inch..      .1833 

Elimgacion  per  inch  under  atrain  at  elaatio  limit do...  .001700 

Badnclion  in  diameter  at  point  of  rapture de...       .144 

Beductkuiin  area  after  rapture,  per  cent  of  original  aection 44.6 

PoaitioB  of  mptore 1".44  from  neok 

Cbaraeterof  broken  anrliMM tilky 

HoqgatlaD  of  inch  HAcUona "JU,  ".31*, 'MI 

H.  Doc.  54 3 
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8-inch  steel  b.  l.  rifles. 
Jacket* 


Ko.  5346. 


Marks,  ^'l^^ 

Diameter,  ".564. 

SectioDal  area,  .25  square  inclL 

Gauged  length,  3". 


AppUed  loads. 

Elonsation 
per  mch. 

Saocessive 
elongation 
per  inch. 

Permanent 
set. 

Sacceesive 
set. 

Bemarka. 

Total. 

Per  square 
inch. 

Pounds. 
250 
1.250 
2,500 
5,000 
7,500 
10,000 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13,500 
23,980 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
44,000 
45,000 
40.000 
47.000 
48,000 
49.000 
50,000 
51,000 
52,000 
53.000 
54.000 
95,920 

Inch. 
0. 

.000100 
.000333 
.000067 
.001033 
.001367 
.001500 
.001533 
.001600 
.001633 
.001667 
. 001700 
. 001833 
.001938 
.002333 
.002833 
.003833 
.1267 

Inch. 
0. 

.000100 
.000233 
.000334 
.000360 
.000334 
.000133 
.000033 
.000067 
.000033 
.000034 
.000033 
.000133 
.000100 
.000400 
.' 000500 
.001000 
.122867 

Inch, 
0. 
0. 

Inch, 
0. 

Initialload. 
Elastic  llmitk 

/■ 

0. 
0. 

. 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    05,920 

iQastic  limit  x>er  square  Inch  of  original  section do...    40,000 

Elongation  i>cr  inch  after  rnptnro inch..      .1033 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001700 

Keduction in  diameter  at  point  of  rupture do...        .134 

Eeduction  in  area  after  rupture,  per  cent  of  original  section 41.0 

Position  of  rupture I'MOfirom  neck 

Character  of  broken  surface silky;  20  per  cent  of  surface  interspersed  with  fine  granulation 

Elongation  of  inch  sections ••*• ".11,  ".22,  ".25* 


8-mCH   STEEL   B.   L.   RIFLES. 
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TABUl^ATION  OF  TENSION  SPECIMENS  FROM  8- INCH  STEEL  B.  i.  RIFLES 
{STEMS  S"  LONG,  ".664  DIAMETER), 


NniB- 
ber 
of 

test. 


Position  in 


5230  I 


5313 
5312 


5343 
5342 


Tube.. 

....do. 


-..do. 
....do. 


....do. 
«lo. 


.do  . 
.do. 


..do  . 
..do. 


Jacket. 

....do. 


52B1 


5301 
5300a 


5317 


5316 


5347 
5346 


.do. 
.do. 


.do. 


.do. 


do 

do 


Loca- 
tion 
of 
speci- 
men*. 


Middle 
...do... 


.do. 
.do. 


..do.. 
..do.. 


..do 
..do... 


.do... 
.do.. 


.do., 
.do.. 


.do... 
.do,. 


.do... 
-do.. 


.do.. 


.do.. 


.do., 
.do.. 


Elaaiic 
limit 
per 

aqnare 
inch. 


PovmdB. 
46,0U0 
50,000 

40,000 
60,000 

45,000 
48,000 

40,000 
51,000 

47.000 
61,000 

50,000 
51,000 

51,000 
48.000 

50,000 
51,000 

56,000 


58,600 


50,000 
49,000 


Temiile 
Btrength 

per 
aqnare 
ijich. 


Pounda. 
83,840 
87,920 

85,680 
83,640 

86,880 
85,600 

89,840 
92,840 

84,080 
87,760 

00,200 
91,040 

94,840 
94,080 

91,760 
92,320 

102,960 


00,920 

96.840 
05,920 


Elon- 
tion. 


P.et 
24.0 
19.7 

20.7 
24.7 

19.8 
23.0 

20.8 
19.3 

23.7 
20.3 

21.0 
21.7 

18.3 
20.0 

21.0 
20.7 

18.0 


18.0 


18.8 
10.8 


Con- 
trac- 
tion 
of 


P.et. 
52.2 
52.2 

47.2 
52.2 

49.7 
52.2 

49.7 
52.2 

54.6 
446 

52.2 
52.2 

47.2 
47.2 

47.2 
44.6 

88.2 


41.9 


44.6 
41.9 


Appearance  of 
nraotore. 


«!^J.-::::::::::::; 

... .do  ............. 

Fine,8ilky , 

!!!':Jo:::::::::;::: 

I.... do  ....*•.••«•.• 
...do 

Fine,  silky 

Silky 

....do 

...do 

....do 

Fine,»ilky 

«!"'J.::::::::::::: 

Oranalar,  60  per 
cent;  Ailky,  40 
per  cent. 

Silky;  50  per  cent 
granalar. 

Silky , 

Silky ;  20  per  cent 
of  aorface  inter- 
8per8«<l  with  fine 
granulation. 


Bemttka. 


Breech  end. 
Muzzle  end. 

Breech  end. 
Moaale  end. 

Breech  end. 
Mnazle  end. 

Breech  end. 
Mnssle  end. 

Breech  end. 
MuBxle  end. 

Rreech  end. 
Muzzle  end. 

Breech  eud. 
Muzzle  end. 

Breech  end. 
Muzzle  end. 

Breech  end. 


Muzzle  end. 


Breech  end, 
Muzzle  end.  * 


10-mCH  STEEL  B.  L  RIFLES. 


SPECIMENS  FROM  TUBES  AKD  JACKETS. 
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10-INCH   STEEL  B.   L.   RIFLES. 

Tube. 
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No.  6232. 


Marks,  g?,»i 

Diamefcer,  ''.564. 

SectioDal  area,  .25  square  inch. 

Ganged  length,  3''. 


Appli«Ml  l<MUls. 

Elonntion 
per  inch. 

SnooeesiTo 

Permanent 
net. 

SaccoRtiTO 

permanent 

aet. 

KeniarkH. 

!     ToUl. 

Per  Mnare 

Fownds. 
250 
1,250 

Pound*. 
1,000 
5.000 
10,000 
20,000 
30,000 
35.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
00,780 

Zneh. 
0. 
.000067 

!000887 
.001000 
.001187 
.001833 
.001387 
.001400 
.001433 
.001500 
.001800 
.001887 
.001700 
.001033 
.002433 
.003500 
.004333 
.006333 
.1333 

Inch. 
0. 

.000087 
.000233 
.000987 
.000383 
.000187 
.000108 
.000034 
.000083 
.000093 
.000087 
.000100 
.000087 
.000083 
.000233 
.000500 
.001067 
.000833 
.001000 
.127087 

Inch, 
0. 

Jneh. 
0. 

Initial  loul. 

2.500 

■      5.000 

7,500 
8,750 
10,000 
10,250 
10.500 
10.750 
11,000 
11.250 
11,500 
11.750 
12.000 
12,250 
12,500 
12,750 
13,000 
22,890 

Elastio  limit. 

Tennile  Btrongth. 

General  aummartf, 

T«naile  stimi^h  per  square  inch  of  original  sootion ponndB . .    90, 760 

flUastie  limit  per  aqnaro  inch  of  original  section do . . .    47, 000 

SloDgBtimi per  inch  after  rapture inch..      .2000 

SloBgatkm  per  inch  under  strain  at  elastic  limit do...  .001700 

KednetioB  in  diameter  at  point  of  rupture do...        .144 

Uednetion  in  area  after  rupture,  per  cent  of  original  section 44. 6 

Position  of  mptore 1".08  from  nock 

Character  of  broken  surface silky 

Blottfatiimof  inchsectiona ".33*,  ".17,  ".10 
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lo-inch  btebl  b.  l.  riflb8. 
Tube. 


No.  5231. 


Marks,  S?5'fA 

Diameter,  ^'.664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3''. 


Appliod  loads. 

Blongation 
per  inch. 

Sncoesaive 
elonsation 
per  Inch. 

Permanent 
set. 

Sacoesaire 
«et. 

KemarkH. 

ToUl 

Per  Bouare 
indli. 

Pounds, 
250 
1,250 
2,500 
5,000 
7,500 
8,750 
10,000 
10,250 
10.500 
10,750 
11,000 
11,250 
1J,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13,600 
13, 7.50 
14,000 
14,250 
23,510 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35.000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
58,000 
54,000 
55,000 
56.000 
57,000 
04,040 

Inch. 
0. 

.000100 
000333 
!000667 
.001000 
.001167 
.001888 
.001367 
.001400 
.001483 
.001500 
.001567 
.001600 
.001633 
.001667 
.001667 
.001700 
.001738 
.001800 
.001000 
.002500 
004333 
.005667 
.006667 

jMh. 

0. 
.000100 
.000283 
.000334 
.000383 
.000167 
.000166 
000034 
!000038 
.000038 
000067 
.000067 
.000033 
.000038 
.000084 

0. 

.000033 
.000038 
.000067 
.000100 
.000600 
.001833 
.001334 
.001000 

Inch. 
0. 

Inch. 
0. 

Initial  Ittacl. 

ElBAtic  limit. 
Tensilo  ntrengtli. 

... 

General  aummari/. 

Tensilo  strength  per  aqnaro  inch  of  original  aection pounds..    94,040 

Elastic  limit  per  square  inch  of  original  section do...    52,000 

Elongation  per  inch  after  ruptare inch . .      .  2000 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001800 

Keduction  In  diameter  at  point  of  rupture do. . .        .164 

Redaction  in  area  after  ruptare,  percentof  original  section 49.7 

Position  of  ruptnre at  middle  of  steiu 

Character  of  broken  surface .silky 

Elongation  of  inch  seotions ".10,  ".37',  ".13 


10-INCH   STEEL  B.   h.  BIFLES. 

Tube. 
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No.  5241. 


Marks,  «?.a 

Bianieter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


ApplH 
Total. 

9dloiid«. 

EUnntion 
per  Inch. 

SaeoMwiro 

SaccenaiTe 

PernqaAro 

1 

perniaiMiit 
set 

llemarka. 

J*om*dt. 

SO 

1.290 

2,500 

5.000 

7.500 

8,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12.000 

12,250 

12.500 

12.750 

13.000 

13,250 

13,500 

23,520 

Pounds. 
1.000 
5.000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52.000 
53,000 
54,000 
M,080 

Inek. 
0. 
.000100 
.000300 
.000033 
.000907 
.001133 
.001300 
.001333 
.001307 
.001400 
.001433 
.001407 
.001500 
.0015^7 
.001600 
.001033 
.001800 
.003000 
.004000 
.005000 
.006000 
.1233 

Inch.             Inch. 
0.                   0. 
.  000100         0. 

Inch. 
0. 

Initial  load 

.000200 

.000333 
.000334 
.000166 
.000167 
.000033 
! 000034 
.000033 
000033 
1000034 
.000033 
.000067 
.000033 
.000033 
.000167 
.000200 
.002000 

6. 

0. 

( 

Klaitiio  limit. 

1 

1 

.001000 
.001000 
.1173 

, 

TenHile  ntrengtli. 





General  gummary. 

Tensile otrength  per oqmnre  ineh of  Qriginal  Bection ponnda  .    04,080 

Ebntie  liaiit  per  aqoAre inch  of  original aeotion do...    40,000 

XbagBtion  per  Incn  after  rnptare incli..      .2000 

EloBgntioD  per  ineli  under  a  train  at  elaatio  limit do...  .001633 

ScdDetkm  iu  diameter  at  point  of  mptnre do...       .104 

Bfldoctien  in  are*  after  roptore,  percent  of  original  aection 33.5 

PoeitJoD  of  mptnxe ftt  middle  of  iitom 

Chancier  of  broken  sarface eill^yi  50  per  ctnit;  granalar,  50  percent 

XkMicatMn  of  inch  aectiona ".13,  ".32%  ".15 
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10-INCH   8TEEL   B.   L.   RIFLE8. 


Tube. 

No,  5240. 


Marks,  S^i.^i 

Diameter,  ''.5C4. 

Sectional  area,  .25  square  inch. 

Gauged  leugtii,  3". 


Appliml  loadf). 


TOUI.     ^IbX'" 


PoundM. 
250 
1,250 
2,500 
5.000 
7,500 
8.750 
10,000 
10,250 
10,500 
10,750 
11,000 
11.250 
11,500 
11,750 
12,000 
12,250 
12,600 
12,750 
13,000 
13,250 
13, 500 
13,750 
23,  080 


Pounda. 
1,000 
5,000 
10,000 
20.000 
30,000 
35,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61.000 
52,000 
53,000 
54,000 
55,000 
02,320 


Elonsation 
per Inch. 


Inch, 
0. 

.000133 
.000333 
.000007 
.001000 
.001200 
.001333 
.001367 
.001400 
.001433 
.001500 
.001533 
.001600 
.001633 
.001667 
.001700 
.001733 
.001867 
.002233 
.002833 
.(K)4667 
.006000 
.1267 


SacceMive 
oloninition 
per  mcb. 


Inch. 
0. 

.000133 
.000200 
.000334 
.000333 
.000200 
.000133 
.000034 
.000033 
.000033 
.000067 
.000033 
.000007 
.000033 
.000034 
.000033 
.000033 
.000134 
.000360 
.000600 
.001834 
.001333 
.1207 


Pennaaent 
Bet. 


Inch, 
0. 
0. 


Snocoaairo 

permaDent 

set. 


Inch. 


\ 


Iteinarks. 


Initial  load. 


ElaHtin  limit. 


Tensile  ntrength. 


Oeneral  summary. 

Tensile  atreiijB^th  per  nqiiaro inch  of  orkrinalaeotion ponnda..    92,320 

Klaatio  limit  per  aqnare  inch  of  originM  aection do. . .    50. 000 

Elongation  per  inch  after  raptnre inch . .      .  2033 

Elongation  per  inch  under  atndn  at  elaatio  limit do...  .001733 

Aednotion  in  diunoter  at  point  of  rapture do. . .       .154 

Reduction  in  arca after  roptfire,  per  cent  of  original  aection 47.2 

Position  of  nipturo * 1.28  l>om  neck 

Character  of  broken  anrface ailky 

Elongation  of  inch  aections ".28*,  ".21  *,  ".12 


U-aCB  STEEL  B.   L.   RU'I.B8. 
TUBB. 
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Ma*8,^.a 


l!ro.62S0. 


Diameter,  ".664L 

Sectional  area,  .25  square  inch. 

Gauged  leugth,  3'^ 


Applied  lowla. 

^sr 

Soooesftive 
perlnch. 

Permanent 
mi. 

Sacoeesive 

permanent 

set. 

Bemarka. 

TotaL 

Per  HoiiAre 

250 
1.250 
2.500 
5.000 
7,500 
8.750 
10,000 
10.250 
10.500 
10.750 
11,000 
11.250 
11.500 
11.750 

PoundM. 
1,000 
5.000 
10,000 
20,000 
30.000 
35,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50.000 
80.680 

Inch, 
0. 

.000133 
.000333 
.000667 
.001000 
.001167 
.001333 
.001367 
.001400 
.001433 
.001500 
.001533 
.001907 
.00-J067 
.004167 
.004800 
.006000 
.1333 

Jfi«A. 

Oi 
.000133 
.0Q02U0 
.000334 
.000333 
.000107 
.000166 
.000034 
.000033 
.000033 
.000007 
.000033 
.000434 
.000700 
.001500 
.0006:i3 
.001200 
.1373 

Jnek. 
0. 

a 

Inch, 
0. 

Initial  load. 

RlaiiUcliniil 
Tensile  strength. 

0. 
0. 

12,000 

12,250 
12,500 
22, 4» 

Oenerdl  summarg, 

TenaOe  itrength  per  aqQara  inch  of  original  section pounds..    80,680 

BlastieHmitperaqaarainchof  orijpnal  section no...    45,()U0 

Boajprtion  per  inch  an«r  rapture inch..      .2067 

BlMgatioB  per  inch  under  sMn  at  eUstic  limit ito...  .001533 

AMnetlaa  in  diameter  at  point  of  rupture do...       .124 

Redaction  in  area  after  rupture,  per  cent  of  original  section 39.2 

Po«itioQ  of  rupture 1". 08  from  neck 

(^tneterof  broken  surface silky 

iQ«acayonof  inehaeeiioiia ".12,  ".18»  ".32* 
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lO-INOH  StEEL  B.   L.   RIFLES. 
TUBB. 


Ko.  6279. 


Marks,  ^5 

Diameter,  ".664. 

Sectional  area,  .26  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongatioii 
permcb. 

Snooossive 
donjEstiou 
perlnch. 

PflrmaneDt 
set. 

SncoesslTe 
set. 

Bemarks. 

ToUl. 

Per  square 
iiioh. 

Pounds. 
250 
1,250 
2,500 
5.000 
7,500 
8,750 
10.000 
10, 250 
10,500 
10,750 
11,000 
11,250 
11,500 
11.750 
12,000 
12,250 
23,440 

Pwmds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,U00 
40,000 
03,760 

Jneh, 
0. 

.000100 
.000333 
.000667 
.001000 
.001167 
.001333 
.001367 
.001433 
.001467 
.001500 
.001600 
.001700 
.001167 
.002733 
.003667 
.1288 

Inek, 
0. 

.000100 
.000233 
.000334 
.000333 
.000167 
.000166 
.000034 
.000066 
.000034 
.000033 
.000100 
.000100 
.000467 
.000566 
.000034 
.110638 

Jndk. 

0. 
0. 

Inek. 
0. 

Initial  load. 

Elastic  limit 
Tensile  stnoigtb. 

0. 
0. 

Qenti-al  summary. 

Tensile  strength  ]>er  square  inch  of  original  section pounds..    98.760 

Elastiolinitt per  square  inch  of  original  section do...    44.000 

Elongation  per  incli  afterrupture inch..      .1467 

Elongation  perlnch  under  strain  at  elastic  limit do...  .001500 

Reduction  in  diameter  at  point  of  rupture do...       .074 

Boduotionin  area  after  rupture,  per  ccutof  original  section 24.6 

Position  of  rupture ".8  from  neck 

Chanict4>r  of  broken  surface .grauular,  06  per  cent;  dull  silky  section,  5  per  cent 

Elongation  of  inch  sectiona ''.28*, 'Ul,  ".10 


lO-INCfi   STEEL   B.   L.   RULSS. 

Jacket. 
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No.  5222. 


Marks,  ««^5 

Diameter, '".6(>5. 

Sectional  area,  .25  f^qtiaro  inch. 

Gaaged  length,  3''. 


l^jsr 

BncceralTe 

PemiAiient 
set. 

SaccoMfva 

permanent 

■et. 

Benwrks. 

Totel. 

Per  aqnan 
inch. 

PowMb. 
250 

1,250 
2,500 
5.00O 
7.500 
8,750 
10,000 
10.900 
10,750 
11.000 
11,250 
U.SOO 
11,750 
12,000 
12.260 
12,500 
12,750 
13,000 
13,250 
18.500 
13.750 
23,610 

iVmMb. 

1.000 
5,000 
10,000 
20,000 
30.000 
85,000 
40.000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
48,000 
60,000 
51,000 
§2,000 
63.000 
54.000 
66,000 
M,i40 

InA. 
0. 
.000067 

.000300 
.000633 
.001000 
.001300 
.001307 
.001400 
.001433 
.001500 
.001567 
.001600 
.001688 

!  001700 
.001733 
.001M7 
.004667 
.006883 
.006883 
.007000 
.1767 

Inch. 
0. 
.000067 

.000233 
.000CKI3 
.000867 
.000200 
.000167 
.OOOQOJ 
.000083 
.000067 
.000067 
.000033 
000033 
!000034 
.000088 
.000083 
.000234 
.002700 
.000666 
.001000 
.000067 
.1607 

Inek. 
0. 
0. 

Inch* 
0. 

InidjaiMd. 
ElMUeltelt. 

.000033 

.000033 

.000033 

0. 

.'.IV.W.V.'. . 

Qetteral  Bummarg. 

Tenafle  strencth  per  aquare  Ineh  of  original  section pounda..    04,440 

Elaatie Umii per  aqunre  inch  of  originaT aecUon do...    60,000 

Eloncalian per  incn  afler  ruptore inch..      .1767 

Eloocatloa  per  inch  under  Btrain  at  elastic  limit do...  .001783 

JBodaetion  in  diameter  at  point  of  rapture l^. do..«       .136 

Bedoetion  in  area  after  ruptnre,  per  cent  of  original  aeotion 4L0 

Powtton  of  rupture.-.  - ,Vv".:i"*  l';-**^™"^!' 

Chaneterofbivkenaarlnoe silky,  teaoe  of  gjanjdation 

So^ffatioBAfinciifteoUaDa ".  U,  ".  28*.  ".  18 
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10-INCH   8TEEIi   B.    L.    BIFLE8. 

Jacket. 


Marks,  »^«5f 

Diameter,  ".565. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


iso.!mi. 


Applied  loads. 

Eloncatioii 
poriuch. 

Successive 
elon^TAtlon 
per  inch. 

Permanent 
set. 

Snooessive 
set. 

Bamarks. 

Total. 

Per  Mpare 

Poundt. 
250 
1,250 
2,500 
6,000 
7,  .500 
8,750 
10,000 
10,500 
10,750 
11,000 
11,250 
11.500 
11.  750 
12,000 
12,250 
12,500 
12.750 
13,000 
13,  2.50 
13,500 
13,750 
23, 100 

Pound*. 
1.000 
.SOOO 
10, 000 
20,000 
30.000 
35.000 
40. 000 
42,000 
43,000 
44.000 
45,000 
46.000 
47.000 
48.  (KK) 
49.000 
50,000 
51.  (KM) 
62.000 
53,000 
54,000 
55,000 
92.760 

0. 

.000100 
.ooaioo 

.000007 
.001000 
.001200 
.001333 
.001400 
.001467 
.001500 
.001533 
.001567 
.01)1000 
.001633 
.001067 
.001700 
.001867 

.004333 
.006000 
.007000 
.1207 

Inch, 
0. 

.000100 
.000200 
.000:)67 
.000333 
.000200 
.000133 
.000067 
.000067 
.000«33 
.0000:i3 
.000034 
.000033 

.oooa-ts 
.oooo:i4 

.000033 
.000167 
.001466 
.001000 
.001667 
.OOIUOO 
.1107 

Inek. 
0. 
0. 

Inek. 
0. 

Initial  load. 
ElastiollmM. 

0. 

0. 

I" 

TensUe  strength. 

General  summary. 


Tensile  strength  per  square  inch  of  orisinal  section c_  .. 

Elasticlimit  per  SQuare  inch  of  original  section do... 

Eiungation  per  incn  after  rnpture inch.. 

EloDKntion  per  inch  ander  strain  at  elastic  limit do... 

Keduction  in  diameter  at  point  of  n^yturo do... 

Keductlon  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture 1''.  8  flrom  neck 

Character  of  broken  surface silky ;  opened  oracks  in  surface  of  stem  in  the  vicinity  of  tbe  place 

of  rupture. 
Blougationof  inchseotions •••••.•• •• ••..  ".10,".28*,  "aIV 


ta.760 

60,000 

.1000 

001700 

.165 

40.7 


10-inch  steel  b.  l.  biflea. 
Jacket. 
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Marks,  f?.^ 

Diameter,  ".565. 

Sectional  area,  .25  square  inch. 

Gauged  lengtli,  3". 


Ko.  5224. 


Applied  knda. 

Eloncntiou 
per  iach. 

Sooceesive 
eloiicration 
per  inch. 

Permanent 

SaoeeBsiTe 

permanent 

aet. 

Remarka. 

Total. 

Per  square 
inch. 

iVttmif. 

250 

1.2£0 

2.500 

5.  COO 

7,500 

8,750 

10.000 

10.500 

10,750 

11.000 

11,250 

11.500 

11.750 

12,000 

12,250 

1X500 

12,750 

13.000 

13.250 

22,770 

Pound*. 
1,000 
."i,  000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47.000 
48.000 
40,000 
50,000 
51,000 
52.000 
53,000 
91,080 

Inch, 
0. 

.000133 
.000333 
.000067 
.001033 
.001200 
.001367 
.001433 
.001500 
.001533 
.001600 
.001633 
.001607 
.001700 
.002707 
.004000 
.005000 
.006333 
.007000 
.1100 

IndL 
0. 
.000133 
.000200 
.000334 
.000366 
.000167 
.000107 
.000066 
.000007 
.000033 
.000067 
.000033 
.000034 
.000033 
.001067 
.001233 
.001000 
.001338 
.000687 
.1030 

Inth, 
0. 
0. 

Intik, 
0. 

IniUalloAd. 

Elaatiolimii 
Tensile  sirongth. 

0. 

.000033 

.000033 

Gtneral  tmrnmary. 

Tensile  atrengtb  per  sqnare  Inch  of  orij^nal  section pounds..    91,080 

KbMtie  limit  per  square  Inch  of  original  section ^ do...    48,000 

Ekojratioa  per  inch  after  rapture inch..      .2000 

XloBgatioin  per  inch  under  strain  at  elastic  limit do...  .001700 

Bednetlon  in  diameter  at  point  of  rapture do...        .  135 

Bsdnctioii  in  area  after  rupture,  per  cent  of  original  section 41.9 

Position  of  rupture 1".36  from  neck 

Character  of  broken  surface silky 

JOoniatiai  of  inch  seoiiiuis ".18,  ".80*.  ".12 
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lO-INCM   STEEL   B.   L.   BIFUES. 

Jacket. 


No.  5223. 


Marks,  g!«,^^ 

Diameter,  ".505. 

Sectioual  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

SuocoBsive 
oloiigation 
per  Inch. 

Permanent 
aet. 

SiiooesBive 

permanent 

set. 

ToUd. 

Pernqaare 
iucli. 

Semarkfl. 

Pounds. 
250 
1,250 
2,600 
6,000 
7,500 
8,750 
10,000 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,2.50 
22,740 

Poundt. 
1,000 
5,000 
10,000 
20.000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
40,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
90,960 

Inch, 
0. 

.000133 

.000367 

.000700 

.001067 

.001283 

.001400 

.001467 

.001533 

.001507 

.001600 

. 001633 

.001633 

.001700  ' 

.001867 

.002267 

.003100 

.005667 

.007167 

.  1167 

Jneh. 

0. 

.000133 
.000234 
.  000333 
.000367 
.000166 
.000167 
.0000G7 
.000066 
.000034 
.000033 
.000033 

0. 
.000067 
.000167 
.000400 
.000833 
.002567 
.001500 
.100533 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

ElaatloUnilt 
Tensile  stiength. 

0. 

0. 

General  eummarff. 

Tensile  strength  per  sqnare  inch  of  original  section • poonds..    90,960 

Elastic  limit  per  square  inch  of  original  section do...    48,000 

Elongation  per fkicli  after  rupture ., inch..      .1900 

Elongation  per  inch  under  ittraiu  at  elasticlimit do...  .001700 

Keduction  in  diameter  at  point  of  rupture do...        .125 

Reduction  in  area  aft-er  rupture,  per  cent  of  original  section 89.2 

position  of  rupture l".55firDm  neck 

Chnrncterof  broken  siirfhco granular,  55  per  cent;  silky,  45  per  cent 

Elongation  of  inch  sections •••...••.••.  ".1^  ".32*,  ".U 


10-INCH    STBEL   B.   L.   R1FLE& ' 

Jacket. 
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Marks,  ^l^ 
l>iameter,  ''.564. 
Sectioiia]  area,  .25  square  inch* 
Gaoj^ed  length,  3''. 


No.  52G2. 


Applii 
Total. 

9dlOMii. 

Pemqiun 

Elonpitioii 
p«r  inch. 

Sncoensivo 
elongation 
per  Inch. 

Permaneiit 
sel. 

StioccKsiTe 
pcnnauont 

set 

Beiuarlu. 

roundg. 

250 
1,250 
2,500 
5.000 
7,500 
8.750 
lO.OUO 
10,500 
10,750 
11,000 
11,250 
11,500 
11.750 
12.000 
12.250 
12,500 
12.750 
13,000 
13,250 
13.500 
13.750 
14,000 
2i,310 

PtntndM. 

1,000 
5.000 
10,000 
20,000 
90,000 
95,000 
40.000 
42,000 
43.000 
44,000 
45.000 
40,000 
47.000 
48,000 
49.000 
60,000 
51,000 
52,000 
53,000 
54.000 
56.000 
56,000 
93,240 

JndL 
0. 

.000133 
.000300 
.000633 
.000007 
.001107 
.CO 1333 
.001400 
.001467 
.001500 
.001533 
.001567 
.001600 
.001607 
.001700 
.001707 
.001833 
.003400 
.006133 
.008000 
.0088.33 
.000<'i67 

Jnek. 
0. 

.000133 
.000167 
.0003:i3 
.000334 
.000200 
.000166 
.000007 
.000067 
.000033 
.000033 
.000034 
.000033 
.000067 
.000033 
.000007 
.000066 
.001567 
.002733 
.001867 
.0008:O 
.000834 

JnM. 
0. 
0. 

Inch, 
0. 

IniUal  ioiid. 
KlaBticUmlft. 

;:;::::;:::::::::::::: 

0. 

0. 

I :.:. 

1 

1 

1 

TensUe  streogth. 

[ 

! 

.......... ..| 

i 

General  eummary, 

Teaiile atrengtb  per  aqnare  ineli of  oriciiial  aeclion K.poanda..    03,240 

£U«tle  limit  per  square  inch  of  origins  rscction do...    51,000 

EloDg»tJoD  pcrinch  after  ruptnro Inch..      .1000 

Sfeogation  per  inch  under  strain  at  elastic  limit do...  .001833 

RedaetioD  m  diameter  at  point  of  ruptaro do...        .124 

BfMlaetion  in  area  after  rupture, pec  oontof  original  section 39.2 

Pedtion  of  rupture at  middle  of  stem 

Character  of  broken  aurface silky,  intorsporscd  with  granular  metal 

£l0Bgatiim  of  inch  section 'M3,  "Ott*, 'M2 

H.  Doc.  54: A 
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•  lo-imch  steel  b.  l.  kutlbs. 
Jacket. 


Ko.  6261. 


Marks,  S»J,^ 

Diameter,  ".5G4, 

Sectioiial  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongntioii 
por  inch. 

Sucoosalve 
olougation 
peruioh. 

Fermanent 
sot. 

Succefwive 

perninnont 

set. 

Kemarlu. 

Totnl. 

Per  Bonare 
inch. 

Pounds. 
250 
1.250 
2,500 
5.000 
7,500 
8,750 
10,000 
10,500 
10,750 
11,000 
11.250 
11,500 
11,750 
12,000 
12,250 
12,500 
12, 750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14.500 
23,350 

Poundt. 
1,000 
5,000 
10,000 
20.000 
30,000 
35.000 
40,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
52,000 
53,000 
54,000 
65,000 
66,000 
67,000 
68,000 
93,400 

Inch. 
0. 
.000100 
.0<K)300 
.000633 
.000967 
.001100 
.001300 

.o«i:m7 

.001400 
.001433 
.001467 
.001533 
.001600 
.001633 
.001667 
.001700 
.001733 
.001767 
.001«00 
.006100 
.006667 
.007533 
.008:133 
.  009333 
.1200 

Inch. 
0. 

.000100 
.000200 

.ooo;«3 

.000334 
.000133 
.000200 
.000067 
.0000513 
.000033 
.000034 
.000066 
.000067 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.004300 
.000567 
.000866 
.000800 
.001000 
.110667 

Inch. 

0. 
0. 

Inch, 

0. 

InltuaiMd. 

Ehistio  limit. 
Tenaile  strength. 

1 

0. 

0. 

; 

:::::::::;:::::::::::::: 



General  eummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    98,400 

Elastic  limit  per  square  inch  of  original  section do...    5S,000 

Elongation  per  inch  after  rupture inch..      .1967 

Elongation  per  inch  under  strain  at  elastic  limit do...  .QOIMO 

Rednctionindiameteratpoint  of  rupture do...       .164 

Beduction  in  area  after  rupture,  per  cent  of  original  section 49.7 

Poeition  of  rupture af  middle  of  stem 

Character  of  broken  surface silky 

Elongation  Of  inch  seotious ".fl,  ".37*/' J2 


10-INCH   STEEL   B.   L.   BIFLE& 

Jacket. 
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No.  5282. 


Marks,  1^.5 

Diameter,  ".564. 

Sectional  area,  .2&  square  inch. 

Gauged  length,  3". 


ApplkdloMla. 

Blonntion 
per  inch. 

SaeeesfliTe 

Peimaneat 

Snccefwire 
set 

BaauaU. 

Total. 

Peraopare 

P9wds. 

250 

1,230 

2.500 

5.000 

7.500 

8,750 

10.000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12.000 

12,250 

13,500 

1    12,750 

Pounds. 
1,000 
5,000 
lO.OOO 
20,000 
80,000 
35.000 
40,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47.000 
48.000 
49,000 
50.000 
51.000 
52,000 
53.000 
54.000 
92,960 

Inch. 

a 

.000100 
.000333 
.000667 
.OttfOOO 
.001167 
.001307 
.001433 
.001467 
.001533 
.001567 
.001600 
.001633 
.001607 
.001733 
.001807 
.002033 
.003333 
.004667 
.006000 
.1300 

JndL 
0. 

.000100 
.000233 
.000334 
.000333 
.000167 
.000200 
.000060 
.000034 
.000066 
.000034 
.000033 
.000M3 
.000034 
.000060 
.000134 
.000106 
.001300 
.001334 
.001333 
.1240 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  IomL 
EUstio  limit. 

0. 

.000033 

.000033 

13.000 

13,250 

13.500 

23,2A9 

General  iummary. 

TianaSlestraDgtii  per  tqaare  inch  of  orinnal  section poands..    92,060 

Bflotio  limit  per  Mnare  inch  of  originu  seotlon do...    49,000 

Hongiition  per  inch  after  mptorg inch..     .2123 

XhmiBtlan  per  inch  nnder  strain  at  eUuitio  limit do...  .001733 

Bodmetion  in  diameter  at  point  of  mpture do...       .154 

Bsdnetiaa  in  area  after  rapture,  per  cent  of  original  section 47.2 

PiBiitiQB  of  mptore • 1"  from  neck 

Chaneter  of  broken  aiirface silky,  oblique 

JBk^gatkoofiiieliaectioiia ".32.".21,''ai 
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lo-incu  steel  b.  l.  uifle8. 
Jacket. 


No.  5281. 


Marks,  ^'^% 

Diiuiieter,  ''.564. 

SiHjtional  area,  .25  square  inch. 

Gauged  leiigtlj,3". 


Applied  loads. 

Eloiijintion 
p4^r  iuch. 

SucceHHive 

Permanent 
set. 

Succoflsive 

periiiancDt 

set. 

Kemarkt. 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

Pounds. 
250 
L250 
2,500 
5,000 
7,500 
8,750 
10,000 
10,500 
10,750 
11,000 
11,250 
11.500 
1I.75JI 
12,000 
12,250 
13,500 
12,750 
13,000 
13,250 
13,500 
l:^,  750 
14,000 
23,030 

PoundJf, 
1,000 
6,000 
10,000 
20,000 
30.000 
35,000 
40.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47. 000 
48,000 
49,000 
50.000 
51.000 
62,000 
53,000 
64,000 
55,000 
50,000 
92,120 

Inch. 
0. 

.000100 

.000300 
.000633 
.  tHK)067 
.001133 
.001300 
.001367 
.001400 
.  001433 
.001500 
.001567 
.001000 
.001033 
.001667 
.001700 
.  0U1733 
.001833 
.002000 
. 004333 
. 005333 
.006677 
.1300 

0.*^  * 
.000100 
.000200 
.000333 
.  000334 
.000166 
.0tH)167 
.000067 
.000033 
.0000:13 
.000067 
.00(N)67 
.000033 
.000033 
.000034 
.000033 
.  000033 
.000100 
.000167 
.002333 
.001000 
.001334 
. 123333 

Inch. 
0. 
0. 

Inch. 
0. 

Ijiitial  load. 

ElaatioUmli. 

Tensile  strength. 

0. 

0. 

I 



General  eummarg. 

Tunnilo  strength  per  square  inch  of  original  section ponnds..    9S,120 

Kliitttic  limit  per  so  iiaro  inch  of  original  section do...    51,000 

K]*<U|:Ation  per  incii  after  rupture Inch..      .2200 

Klt^ti^atiou  per  iuch  under  strain  at  elastic  limit do...  .001733 

HuduLlion  in  diameter  at  point  of  rupture do...        .174 

Kt-durtion  in  area  after  rupture,  percent  of  original  section 52.2 

FbSlt inn  of  rupture l".6fromueek 

Clmmcter  of  broken  snrflace fine,  silky 

EJuogationofiuchaectioue ".12,  ''.40*,  ".14 
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Marks,  f«»l 

Diameter/''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


No.  5324. 


AppUed  loads. 

^pSJS^r 

SaccemiTe 
per  inch. 

Bet. 

SncceMive 
permanent 

aet. 

Bemarka. 

ToUl. 

Peraqimre 
tnrh. 

Pomd». 
250 
1.260 
2,500 
5,000 
7,500 
8,750 
10,000 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,760 
13,000 
13,250 
11,500 

Pounds. 

1,000 

6,000 

10,000 

ao.ooo 
ao,ooo 
as,  GOO 

40,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
52,000 
53.000 
54,000 

«B,iao 

Inch. 
0. 

.000067 
.000300 

!000B83 
.001100 
.001300 
.001367 
.001400 
.001433 
.001467 
.001500 
.001633 
.OOIGOO 
.001607 
.003367 
004000 
005000 
.006600 
.006667 
.1267 

Ineh. 
0. 

.000067 
.000233 
.000333 
000300 
.000167 
.000200 
.000067 
.000033 
.000033 
.000034 
.000033 
.000033 
.000067 
.000067 
.001700 
.000633 
.001000 
.000500 
.001167 
.120033 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

0. 

0. 

28.280 

General  eummaty. 

Tensile  steeugth  per  square  ineh  of  original  aection pounds..    08.120 

Bsstic  limit  per  aonare  inch  of  originoTsection do...    49,.0O0 

Sbngation  per  incn  after  ruptnre inch..      .1933 

Bongatiott  per  inch  under  slrain  at  elnntic  limit do...  .001667 

Sednctiott  in  diameter  at  point  of  raptnre do...       .124 

iiednction  in  area  after  mptore,  per  cent  of  original  section 30.2 

INMition  of  rapture 1".  22  from  nock 

Cbamcterof  broken  surface • silky,  60  per  cent;  granular,  40  per  cent 

Baigatiouof  iuchacctions ".21,  ".20*,  ".11 
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lO-lNCH   STEEL   B.   L.   RIFf.BS. 

Jacket. 


No.  5323, 


Marks,  ^l\ 

Diameter,  ''.664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  moll. 

Snccesnive 

eloiij^sitiou 

per  iuch. 

Permanent 
set. 

Succcsaive 

pemiftnent 

net. 

Remarks. 

Total. 

Por  square 
inch. 

Pounds. 
250 
1,250 
2,500 
6,000 
7.600 
8,750 
10,000 
10,500 
10,750 
11,000 
11,250 
11,600 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14, 000 
14,250 
14,500 
14, 750 
15.000 
24,120 

Pounds. 
1,000 
6,000 
10,000 
20,000 
30,000 
36,000 
40,000 
42,000 
43,000 
44,000 
45,  WO 
46.000 
47,000 
48,000 
49.000 
60,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56.000 
67,000 
68,000 
59,000 
00,000 
96,480 

Inch, 
0. 
.000067 
.000300 
. 000633 
.000967 
.001133 
.001300 
.001333 
.001367 
.OOUOO 
.001458 
.001467 
.001500 
.001.'>33 
.001567 
.001633 
.001667 
.001700 
.001733 
.001767 
.001767 
.001033 
.003600 
.004667 
.005067 
.007000 
.1283 

0. 

.000067 
.000233 
.000333 
.000334 
.000166 
.000167 
.000033 
.000034 
.000033 
.000038 
.000034 
.000033 
.000033 
.000034 
.000066 
.000034 
.000033 
.000033 
.000034 

0. 
.000106 
.001667 
.001067 
.001000 
.001333 
.1163 

Inch. 
0. 
0. 

7fidL 
0. 

Tniiial  load. 

Blastie  limit. 
Tensile  airaigtlu 

0. 

0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    96,480 

Elasticlimit per  squai-u inch  of  originu  sectiou  1 do...    55,000 

Klongatlon  per  iiicn  aftcrruptiiro inch..      .  1K{3 

Blongation  per  inch  under  strain  at  elastic  limit do...  .001767 

Keduction  in  dinmet«r  at  point  of  mptare do...       .H^ 

Keductlon  in  area  after  ruptnre, per  cent  of  original  section 44.6 

PoHition  of  rnptnre l".5  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".12,  ".33*.  ".10 
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Diameter,  ".564. 

Sectlooal  area,  .25  square  ineli. 

Ganged  length,  3". 


No.  5350. 


per  inch. 

Saccessive 
elongation 
per  inch. 

Permanent 
set. 

Snccessiye 
Bet. 

KenmrlcH. 

1 

Total. 

PerMuare 
inch. 

Pimmda. 
250 
1,290 
2.500 
5,000 
7,500 
8,750 
10.000 
10.500 
10,750 
11.000 
11,250 
1    11.500 

Pounds. 
1,000 
5,000 
10,000 
20.000 
30.000 
35,000 
40,000 
42.000 
43,000 
44,000 
t        45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
82,000 
53,000 
54,000 
55,000 
56.000 
57,000 
58,000 
08.680 

IneK 
0. 

.000067 
.000267 
000800 
.000033 
.001100 
.001300 
.001833 
.001367 
.001400 
.001400 
.001433 
.001467 
.001500 
.001533 
.001600 
.001867 
.001733 
.001787 
.001067 
.002433 

.003067 
.005000 
.1233 

Tneh. 

0. 

.000067 
.000200 
.000333 
.000333 
.000167 
.000200 
.000033 
.000034 
.000033 

0. 

.000033 
.000034 
.000033 
.000033 
.000067 
.000067 
.000066 
.000034 
!  000200 
.000406 
.000000 
.000634 
.001033 
.1183 

Jrush. 
0. 
0. 

Inch. 
0. 

Initial  lo.'ul. 

ElAJit in  limit 
Teiiailcstroiiglli. 

6. 



0. 

1    11.730 

12,000 

12,250 

i    12,500 

32:750 

13.000 

13.250 
13,500 
13.750 
14.000 
14,250 

' 

14,500 

24.630 



General  eummary, 

Teatfle strangth  per  square  inch  of  orisinal  section pounds..    08,680 

EbwUe limifc per  aquare  inch  of  originarsection do...    53,000 

ElOBgatioii  per  inch  after  rapture incli..      .1067 

Biaagalion  per  inch  under  strain  at  elastic  limit do ....  GO  1767 

JsioduetHfu  in  diameter  at  point  of  rupture do...       .134 

Hednetlon  in  »re«  after  rapture,  per  cent  of  original  section 41.9 

Porftion  of  rtiptwre...... /.L"  ■:  ■•  l"-0^  ^o"*  neck 

Charaeterof  broJcen  surface silky,  trace  of  frranulation 

Etoogaiiosi  of  incli  sections ".30%'M9,".10 


56 


10-INCH   STEEL   B.    L.    RIFLES. 


Marks,  S»;  J 

Diameter,  ''.664. 

Sectional  area,  25  square  inch. 

Gauged  length,  3". 


Ji.OKET. 

No.  5360. 


AppliMl  loftdn. 


ToUl. 


Pounds. 
250 
1,250 
2,500 
5,000 
7.500 
8,750 
10.000 
10, 500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,  000 
12,250 
12,  500 
12.750 
13,000 
13.250 
13,500 
13,750 
14,000 
14,250 
22,240 


Per  square 
inch. 


Pound*. 
1,000 
5.000 
lO.OUO 
20,000 
30,000 
35,000 
40, 00(1 
42,000 
43,000 
44,000 
45,000 
40,000 
47,000 
48.000 
49,000 
50,000 
51,000 
52, 000 
5:1,000 
54,000 
55.000 
56,000 
.'57.000 
88,960 


Elongation 
Iter  iucb. 


Inch. 
0. 

.000067 
.000300 
.000633 
.000907 
.001133 
.001300 
.001367 
.001400 
.  0014:i3 
. 001467 
.001533 
.001567 
.001633 
.001667 
.001700 
. 001700 
.001733 
.001867 
.003067 
. 004067 
.006:i33 
. 007333 
.1267 


Sacccsiiivo 
elnngatiou 
per  inch. 


Inch. 

0. 

.000067 
.000233 
.000333 
.000334 
.000166 
.000167 
.000067 
.000033 
.000033 
.000034 
.000066 
.000066 
.000066 
.000034 
.000033 

0. 
.000033 
.000134 
.001800 
.001000 
.001666 
.001000 
.119367 


Permanent 
Bet. 


Sncesaive 

permanent 

net. 


Inch.             Inch. 
0.                    0. 
0.  


]lemiu*kB. 


Initial  load. 


Elastic  limit. 


TeDslloatrongtli. 


General  summary. 

Tonaile  strength  per  nquaro  inch  of  original  aection ponnds. .    88. 960 

Elastic  limit  per  sauaro  inch  of  original  section do . . .    52. 000 

Elongation  per  inch  after  r uptnro inch . .      .  2067 

Elongation  iior  inch  under  strain  at  elastic  limit do. . .  .  001733 

Seduction  in  diameter  at  point  of  rapture do. . .        .  154 

Reduction  in  area  after  rii  pture,  per  c«n  t  of  original  sect  ion 47. 2 

Position  of  rupture 1"  .64  from  nwk 

Character  of  brolcen  surface ailky 

Elongation  of  inch  sections ".15,  ".3(r, 'MI 
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TABULATION  OF  TENSION  SPECIMENS  FROM  JO-INCH  STEEL  Ih  L, 
RIFLES  {STEMS  S"  LONG,  ",564  DIAMETER), 


teit  ^<**>^<^  in  gun 


S233  I  Tabe.. 
5S1  i do. 


S241 


I  5240  do 

I 

5280  do 

5279  do 


I 
4222  I  Jarkrt 

I  5221  do 

1         I 

5224  do 

,5225  do 


5362 

5361  ' 


....do. 
....do. 


5282   do 

iajl  do 

5324' do 


538 


.do. 


J  . 


5:S9  ;  Jncket  No.  19 
|53«0  do 


Locution 
of  speci- 


IfMlilIe 
..do... 


...do... 


do.... 


do... 
-do.... 


.do. 
do. 


.do. 
.do. 


.do. 
.do. 


.do. 
do. 


Elastic ,  Tensile 
limit  strength 
^ler     I      per 

square,  square 
inch.   I     inch. 


Con- 
Elon-  trac- 
tion 
of 


Pmmdt. 
47,000 
52,000 

49,000 


50,000 

45,000 
44,000 


50,000 

50,000 

48,000 
48,000 

51,000 

53,000 

40,000 
51,000 

49,000 


..do....  55,000 
Outside.:  53,000 
...do  ....    52,000 


Pound*.  P.  et. 
00,760  20.0 
94,040  I  20.0 

94,0«0     20.0 


92,320 

89.680 
93.760 

94,440 

02,760 

91,080 
00,960 

03.240 

93,400 

92,960 
92,120 

93,120 

96,480 
98,680 
88,060 


20.3 


20.7 
14.7 


17.7 
19.0 


90.0 
19.0 


19.0 

19.7 

21.3 
22.0 

19.3 

18.3 
19.7 
20.7 


P.et 
44.6 
49.7 


47.2 


39.2 
24.6 


41.9 
49.7 


41.9 
39.2 


30.0 

49.7 

47.2 
52.2 

39.2 

44.6 
41.9 
47.2 


Appearance  of  frac- 
ture. 


^.""Jo" 


Silk}%  50    per  cent; 

granular,  50   jtcr 

cent. 
Silky 


...v-do Breech  end. 

Granular,  50  percent;     MusBlcend. 

dull    silky,   50   ]»cr 

cent. 


Heniarks. 


Breech  end. 
Mnxzleeml. 


Breecli  end. 


Muzzle  end. 


Silky :  traoe  of  granu- 

lauon. 
Silky 


.....do 

Granular,  55  per  cent ; 
silky,  45  \\er  cent. 

Silky   and    granular 

metal  iEt6rHi>er8ed. 

Silky 


Silky;  oblique. 
Fine  silky 


Silky,  60    per    cent; 

granular,  40   per 

cent. 
Silky 


Silky;  trace  of  granu- 
lation. 
Silkv 


t 


Breech  end. 
Muzzle  end. 


Breech  end. 
Muzzleeud. 


Breech  eud. 

Muzzleejd. 

Breech  end. 
Muzzle  end. 

Breech  end. 

Muzzle  end. 
Breech  end. 
Muzzleend. 


12-INCH  STEEL  B.  L  RIFLES. 
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12-incu  steel.  b.  l.  kifles. 
Tube. 
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No.  5220. 


Marks,  f?,^ 

Diameter,  ".564. 

Seetional  area,  .25  sqaare  iDch. 

Gauged  length,  3". 


Potmdf. 
250 
1,250 
2.500 
S.000 
7.500 
8,750 
10,000 
10.250 
10,500 
10.750 
11,000 
11,250 
11.500 
11,750 
12.000 
12.250 
12,500 
r.'.750 
13,000 
23.500 


oundM. 

Jnek. 

1,000 

0. 

5.000 

.000107 

10,000 

.000333 

20,000 

.000067 

30.000 

.001000 

35.000 

.001167 

40.00C 

.001333 

41,000 

.001367 

42,000 

.001400 

43,000 

.001467 

44,000 

.001567 

45.000 

.001633 

40,000 

.001700 

47,0C0 

.001767 

48,000 

.002000 

40.000 

.002267 

50.000 

.002667 

51.000 

.003100 

52,000 

.004067 

M,O0O 

.1333 

.000167 
.000166 
.000334 
.000333 
.000167 
.000166 
.000034 
.000033 
.000067 
.000100 
.000066 
.000067 
.000067 
.000233 
.000267 
.000400 
.0004:» 
.000067 
.129233 


Kemarka. 


luck. 


Initial  load. 


Elaatio  limit. 


Tennilo  Mtreogtli. 


General  summary, 

T«iimI«  strangth  peraqnare  inch  of  oricinftl  aection .pouniia..    04,000 

BMtic  limii per  aqnare  iocli  of  original  section do  ..    47,000 

BiNigation  per  iDch  after  rupture inch..      .1900 

Bongation  jier  inch  under  strain  at  elastic  limit do...  .001767 

Kedaction  m  diameter  at  point  of  rupture do...       .124 

ACdnetioD  in  area  after  rupture,  per  cent  of  original  section 39.2 

Position  of  mptore 1".75  from  neck 

^jiwaeterof  broken  anrfaoe granular,  60  per  cent;  dull  silky,  40  per  cent 

mengstionof  inchseoUons ".13,  ".31*,  ".13 
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12-lNCH   STEEL   B.   L.   RIFLES. 

Tube. 


No.  5227. 


Marks,  ^268^^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  luadn. 


Total. 


Poundi. 

250 

1,250 

2.500 

5,000 

7.500 

8,750 

10.000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

21,000 


Per  HQuare 
inch. 


Powui*. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
51,000 
g7,600 


Elongation 
per  inch. 


Inch. 
0. 

.000033 
.000267 
.000567 
.000900 
.001033 
.001300 
.001300 
.001338 
.001367 
.001400 
.001433 
.001500 
.002000 
.006667 
.009267 
.010067 
.010967 
.1367 


Succe»Bive 
eloneation 
perlnoh. 


Inch. 

0. 

.000033 
.000234 
.000300 
.000333 
.000133 
.000267 

0. 
.000033 
.000034 
.000033 
.000033 
.000067 
.000500 
.006667 
.000600 
.000800 
.000900 
.125733 


Permanent 

BOt. 


Inch. 
0. 
0. 


Saocesaive 

permanent 

aet 


hiek. 


Remarks. 


Initial  load. 


Ela«tic  limit. 


Tensile  strength. 


General  mmmarjf, 

Teusilo  strength  per  Rqaare  inch  of  original  section ..••....••. pounds..    87,600 

Elastic  limit  per  sanare  inch  of  original  section do. . .    46, 000 

Elongation  per  inch  after  ru  pture inch . .      .  2200 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  . 001500 

Keduction  in  diameter  at  point  of  rupture do. . .       .144 

Reduction  in  area  after  rupture,  per  cent  of  original  section 44. 6 

Position  of  rupture 1".  53  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".14,  ".36*,  ".16 


12-INCH    STEEL   B.   L.   BIFLES. 
TUBB. 
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I>iameter/".564. 

Sectional  area,  .25  square  inch. 

Vlaaged  length,  3". 


No.  5236. 


Applfc 
Total. 

Bd  loads. 

ElonmUon 
perfaich. 

SiicoeiuiiYe 
elonntiou 
perinoh. 

Pennanent 
Bet. 

KaoceMive 

Remarks. 
IiiiUal  ]oa«l. 

Elasiio  limit. 
Tensile  atren^h. 

•^a"" 

?0«fUi». 

2,500 
5,000 
7.500 
8.750 
10.000 

PovmU. 
1.000 
5,000 
10,000 
20.0U0 
30,000 
35.000 
40,000 
41,000 
42.000 
43,000 
44,000 
45^000 
46.000 
47.000 
48,000 
49.000 
50,000 
51,000 
52,000 
91,480 

Inch. 
0. 

.000067 
.000300 
.000633 
.000067 
.001100 
.001300 
.001333 
.001367 
.001400 
.001467 
.001500 
.001567 
.001633 
.002300 
.003387 
.004600 
.005267 
.006100 
.1267 

Inch. 
0. 
.000067 
.000233 
.000333 
.000334 
.000133 
.000200 
.000033 
.000034 
.000033 
.000067 
.000033 
.000067 
.000066 
.000667 
.001067 
.001233 
.000667 
.000833 
.1206 

Inch. 

0. 
0. 

Inch. 
0. 

0. 
0. 

.   10,350 

1   10.500 

10,750 

ll.UOO 

11.250 

11,500 

'    11.750 

12,  ceo 

12,250 
12.500 
12,750 
13.000 
22.87U 

1 

General  eummary. 

TeaaJJe  atran^h  per  aqnare  inch  of  orieimil  section ponDds..    01,480 

£laatlc  limit  par  aqnare  inch  of  original  section do...    47,000 

ISUtagaUon  per  i ncn  after  rupture inch . .      .  1 067 

Elonicatlon  per  inch  under  strain  at  elasticlimit do...  .001633 

Keductioa  in  diameter  at  point  of  rupturs do...        .144 

RedndaoD  in  area  after  rupture,  per  cent  of  original  section 44.6 

Position  of  rriptare at  middle  of  stem 

Characterof  broken  surface silky 

SJoogstioB  of  inch  sections ".13,  ".34*,  ".12 
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12-INCH    STEEL    B.    L.    RIFLES. 

Tube. 


No.  5235. 


Marks,  Ifi?^^ 

Diameter/".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


AppliiMl  loads. 

Sl1OC«AHiV0 

Permaneiit 
set. 

Inch. 
0. 
0. 

Sncceaaive 

Iiermaneut 

net. 

Inch. 
0. 

Eemarks. 

Total. 

Per  squant 
incli. 

Pounds. 

1,000 

5,000 

10,000 

20,000 

:«),ooo 

35,000 
40,000 
41,000 
42, 000 
43,000 
44,000 

l^^^^<^^-   1   pcrlnch. 

Pounds. 
250 
1,250 
2,500 
5,000 
7,500 
8,750 
10,000 
10,260 
10.500 
10,750 
11,000 

11,250 

11,500 
11,750 
12, 000 
12,250 
12,500 
21,200 

Inch. 

0. 

.000067 

.000300 

.000633 

.000933 

.001100 

.001300 

.001333 

.001367 

.001400 

Inch. 

0. 

.000067 

.000233 

.  0003;J3 

.000300 

.  00<U67 

.000200 

.000033 

.000034 

.000033 

.000033 

.000034 

.004533 

.001667 

.000866 

.000634 

.000666 

.001500 

Initial  load. 

0. 
0. 

*^'^      I    .006000 
46,000    1      .007667 
47, 000    1      .  00K.'>:t3 

ElaHtic  limit.                    ' 

Tensile  atrengtli. 

48,000 
49.000 
50,000 
84,800 

.009167 
.000833 
.011333 

General  aummary. 

Tensile  Btrength  per  sqaare  inch  of  oriffinal  section pounds..    84,800 

Elautic  limit  per  s(i uare  iucti  of  original  section do. . .    45. 000 

Elongation  per  inch  after  rupture inch . .      .  2300 

Elongation  per  inch  under  strain  at  elastic  limit do ....  001467 

Reduction  in  diameter  at  point  of  rupture do...        .154 

Reduction  in  area  after  rupture,  percent  of  original  section 47.2 

Position  of  rupture 1".  37  ftrom  neck 

Character  of  brolccn  surface ailkj 

Elongation  of  inchsections ".22,  ".83*,  ".14 


\ 


12-INCH   STEEL  B.  L.   RIFLES. 
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Marks,  ^|?;5 

Diameter,  ".564. 

Sectional  area,  .25  sqaare  incb. 

Ganged  len^,  3''. 


Tube. 
No.  5283. 


Applied  loads. 

£loaeation 
per  Inch. 

Snooessive 
elongation 
per  luoh. 

Permanent 
set. 

Snooessire 
set. 

Remarks. 

TotaL 

Peramure 

PtmndM. 

250 

1.250 

2,500 

5,000 

7,500 

8,750 

10,000 

10.250 

10.500 

10.7S0 

U.OGO 

U.250 

11.500 

11.750 

12.000 

12,250 

12.500 

12,750 
13,000 
13,250 
13.500 
23,000 

Pomnds. 
1,000 
5.000 
10,000 

a),  000 

30,000 
35,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45^000 
46,000 
47,000 
43,000 
49.000 

50.000 

61.000 
52,000 
53,000 
64,000 
93,320 

Inch. 
0. 

.000133 
.000333 
.000667 
.001000 
.001200 
.001333 
.001307 
.001400 
.001433 
.001467 
.001500 
.001633 
.001600 
.001633 
.001667 
$   .001767 
i    .002067 
.002667 
.003667 
.004667 
.006000 

0. 
.000133 
.000200 
.000334 
.000333 
.000200 
.000133 
.000034 
.000083 
.000033 
.000034 

.000033 
.000067 
.000033 
.000034 
.000100 
.000300 
.000600 
.001000 
.001000 
.001338 

Inch. 
0. 
0. 

Inch, 

0. 

IniUalload. 

Elastio  limit. 
Tenailo  strenjj^h. 

0. 
.000033 

*'*.*666633" 

General  summary. 


92,320 

40,000 

.1900 

.001667 

.114 


Toiailestreii^h  per  aqnare  inch  uf  original  section ..••••••■• •••.•....ponnds. 

Sla«tfo  limit  per  square  inch  of  original  section do.. 

BloBgation  per  inch  after  mptum inch. 

EloajpUJon  per  inch  under  strain  at  elastic  limit do.. 

Bedoetion  in  diameter  at  point  of  rupture do.. 

Ked n^on  In  an»  After  rapture,  per  cent  of  original  section 86. 4 

Poaition  of  raptors 1".39  from  neck 

Chanieterof  broken  surface silky  serrated,  60  per  cent;  granular,  40  per  cent 

Songation  of  inch  sections MO,  ".29*.  ".18 

B.  Doc.  ffi        g 
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13-INCH    STEEL   B.    L.    RIFLES. 


Tube. 
No.  5284. 


Marks,  2  ?J  5 

Diameter,  ".564. 

Bt'otional  area,  .25  square  inch. 

Gauf,'ed  length,  3". 


Applied  loads. 

Eloneation 
per  Inch. 

Snoceaairo 
elongation 
perlnch. 

Permanent 
set. 

Saoceaaiye 

permanent 

set. 

Remarks. 

Total. 

Per  aquaro 
iDch. 

r&unds. 
'^bO 
1.250 

1^.  500 
5  IKK) 

:..>oo 

R750 
10.000 
10.  250 
10.500 
10. 760 
11.000 
1L.-i50 
1L500 
11 , 750 

ILV-WO 
l«,rt90 

Pounds. 
1,0(K) 
5,000 
10,000 
20,000 
30,000 
35,000 
40.000 
41,000 
42.000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
75,560 

Inch. 
0. 

.000100 
.000300 

.000967 
.001133 
.001800 
.001333 
.  001367 
.001400 
.001400 
.001433 
.004333 
.016000 
.016833 
.018000 
.020000 
.1800 

Inch. 
0. 
.000100 
. 000200 
.000333 

.000166 

.000167 

.000033 

.000034 

.000033 

.0 

.000033 

.002900 

.011667 

.000833 

.001167 

.002000 

.1600 

Inch. 

0. 
0. 

Inch. 

0. 

Initialload. 

Elaaticlimit. 
Tensile  strength. 

0. 
0. 

General  summary, 

Trnnilp  strength  per  square  inch  of  original  section ■•••••••••••4*«. ■•■•.. .pounds..    75,560 

Ellin!  ie  limit  per  S(iuaru  inch  of  original  section do. . .    45. 000 

Kh  i]i;i:at ion  per  inch  after  rupture inch . .      .  2967 

F4oii;^'niion  per  inch  under  strain  at  elastic  limit do. . .  .  001433 

Jtf  <l  I  lit  ton  in  diameter  at  point  of  ruptJire do. . .       .174 

KMlnrtion  in  area  aft«r  rupture,  per  cent  of  original  section do...       512 

1  milt  ioii  of  rupture 1".4  from  neck 

ChaiiirTerof  broken  surface fine,  silky 

Bkmgation  of  inch  sections ".21,  ".45*,  ".23 


l^INCH   STEEL   B.    L.   BIFLES. 
TUBB. 
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No.  5905. 


Marks,  5|j5 

Diameter,  "M^ 

Sectional  area,  J25  square  inch. 

Ganged  lengthy  3'^ 


Saccesslre 
elongation 
per  inch, 


'"t^        permanent 
■•*•  set. 


Remarks. 


Inch. 


Inch. 


I 


Initial  load. 


Elaaticlimit. 


Tensile  strength. 


General  summary. 

Tensile  irtr«]]|^  per  square  inch  of  original  section ponnds..    86,080 

Slasiicllmit  per  sonare  inch  of  original  section do...    48,000 

EloB^tion  per  incn  after  ruptnre inch..      .1567 

£loiigation  per  inch  under  strain  at  elastic  limit do...  .001467 

Kedoelion  indiametei  atpointof  rupture do...       .064 

Reduction  in  area  after  rupture,  per  cent  of  original  section 21.4 

Position  of  rupture l".2firomneok 

Character  of  oroken  snrlkoe granular,  radiating  from  a  small  flaky  spot  in  the  oiroumforence 

Blongatkn  of  inch  sections 'M3,'M9*,".16 
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la-INCH   8TEEL   B.   L.    RIFLES. 

Tube. 


No.  5306. 


Marks,  IJR^T 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  lengtli,  3". 


Applied  loads. 

Elooj^atiou 
per  inch. 

Snccessive 
iUon  cation 
per  inch. 

Permanent 
Bet. 

SaccesHive 
set. 

Remarks. 

Total. 

Per  Aquare 
inch. 

Poundt. 
250 
1,250 
2,500 
5.000 
7,500 
8,750 
10,000 
10,  250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
20,  220 

Poundt. 
1,000 
6,000 
10.000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
80,880 

Ineh. 
0. 
.000067 
.000267 
.000600 
.000900 
.001067 
.001233 
.001267 
.001267 
.001300 
.001333 
.003067 
.005400 
.  006667 
.008667 
.010667 
.1500 

Inch, 

0. 
.000067 
.000200 
.000333 
.000300 
.000167 
.000166 
.000034 

0. 
.000033 
.000033 
. 002334 
.001733 
.001267 
.002000 
.002000 
.139333 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

General  iummary. 

Tensile  strength  per  sqnaro  inch  of  original  section ponnds..    80,880 

Elastic  limit  i>or  Ml  uare  inch  of  original  section do...    44,000 

Elongation  per  incn  after  rupture inch . .      .  2267 

Elongation  per  inch  under  strain  at  elastic  limit do.. .  .001333 

Keduction  indiflmeternt  point  of  rupture do...        .154 

Reduction  in  area  after  rupture,  per  cent  of  original  section 47.2 

Position  of  rupture ".85  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  tooctioQS ".11,  ".16,  ".41* 


12-INCH   STEEL  B.   L.    RIFLE& 
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Tube, 


:So.5S25. 


Marks,  b  t,  o 
Diameter,  ".664. 

Sectional  area,  .25  square  incb. 

Ganged  length,  3". 


1 

1       Applied  loads. 

per  inch. 

Snccewive 
elonntioii 
perlnch. 

Pemument 
set. 

Suoceesiye 

penDMMnt 

set 

Bemarks. 

Total. 

Per  MaftTO 

rtmmds. 

250 

1,250 

2.500 

5,000 

7,500 

8,750 

10.000 

10,250 

10,500 

10,750 

11,000 

Potmdt. 
1,000 
5,000 
10.000 
20,000 
30,000 
35,000 
40,000 
41,000 
42.000 
43,000 
44.000 
45.000 
46,000 
47.000 
48,000 
49,000 
50,000 
51.000 
52,000 
86.080 

iMh. 

0. 
.000067 
.000267 

.oooe33 

.000967 
.001133 
.001267 
.001300 
.001333 
.001333 
.001367 
.001400 
.001433 
.001500 
.001667 
.002067 
006000 
.005667 
.007033 
.1467 

Inch. 

0. 
.000067 
.000200 
.000366 
.000334 
.000166 
.000134 
.000083 
.000033 

0. 
.000034 
000033 
!000033 
.000067 
.000167 
.000400 
.002933 
.000667 
.001366 
.130667 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

Elastic  Umit. 
Tensile  strength. 

0. 
0. 

'     11,250 

11.500 
11,750 
12,000 
12.250 
12.500 
12.750 
13.000 
21,520 

General  eumnuuy. 

Tensile  strength  per  aqnare  inch  of  orlffinal  section pounds..    86,0fM) 

Elasticlimit per sqoare inch  of  original  section do...    47,000 

Elongation  per  inch  after  mpture inch..      .2267 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001500 

Kedactioa  in  diameter  at  point  of  rapture do...       .164 

Itedoetofl  in  area aft«r  mpture,  per  cent  of  original  section 49.7 

Po&itioa  of  raptare l".14ftomneck 

Cbaneter  of  broken  Borbce ;,-;o";.\;;  «1K 

Byffiigalwftn  of  jn^rh  aM^uona. «•»•«•■>•.........•••-»•>•,..•••.*••••••■■•■■■••••...  'MSt  ".23,  ".32* 


to 


12-IKCH   BTEEL  B.   L.   RIFLES. 


Tube. 
No.  5326. 


Marks,  2?;; 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Eloncatiou 
per  inch. 

SnoceaaiTe 
elongation 
perlnch. 

Permanent 
set. 

Sncceaaive 

permanent 

Het. 

Bemarka. 

Total. 

Peraqiiaro 
incn. 

PaundM. 
250 
1,260 
2,500 
6,000 
7,500 
8,750 
10.000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,600 
11.750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,260 
13,500 
20,420 

P<mndt. 
1,000 
5,000 
10,000 
20,000 
80,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49.000 
50,000 
51,000 
52,000 
63,000 
54.000 
81,660 

Inch. 
0. 
.000067 
.000267 
.000600 
.000933 
.001100 
.001267 
.001300 
.001333 
.001367 
.001400 
.001433 
.001500 
.001633 
.001600 
.001633 
.008000 
.008633 
.009400 
.010667 
.012000 
.1600 

Inch. 
0. 

.000067 
.000200 
.000333 
.000333 
.000167 
.000167 
.000033 
.000033 
.000034 
.000033 
.000083 
.000067 
.000033 
.000067 
.000033 
.006367 
.000633 
.000767 
.001267 
.001333 
.1480 

Inek. 
0. 
0. 

Ineh^ 
0. 

Initial  load. 

Slaatio  limit. 
Tunsilo  strength. 

0. 
0. 

General  8umnutry, 

Tensile  strength  per  aqnare  inch  of  oriffinal  section pomids..    81,680 

Elastic  limit  per  square  inch  of  origlnalaeotion do . . .    49. 000 

Elongation  per  inch  after  ruptnre inch . .      .  2433 

Elongation  per  inch  under  strain  at  elastic  limit do  ..  .0UI633 

Koduetion  in  diameter  at  point  of  rnptnre do. . .       .16i 

Reduction  in  are«  after  mptare,  per  cent  of  originalaection 49. 7 

Position  of  rupture 1".7  from  neck 

Character  of  broken  anrface nilky 

Elongation  of  inch  aectiona ".14,  ".42*.  "17 


12-ikch  steel  b.  l.  rifles. 
Tube. 
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ITo.  5352. 


Marks,  5»  ^ 
l>iameter/".564. 

Sectional  area,  .25  square  inch. 

Oangecl  length,  3''. 


ApplU 

Per  Bouare 

Elongation 
per  inch. 

SucceaaiTe 

elongation 

per  inch. 

Ponnanent 

Mt. 

Saocenairo 

permanent 

set. 

Keniarka. 

ToUl. 

Pomds. 
250 
1.250 

Potmdi. 
1,000 
5,000 
10,000 
20,000 
30.000 
35.000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
80.800 

Inek. 
0. 
.000100 
.000383 
.000U67 
!  001033 
.001200 
.001433 
.001500 
.001567 
.001600 
.001933 
.002200 
.002633 
.002967 
.003667 
.1333 

Inek. 
0. 

.000100 
.00023:3 
.000334 
.000366 
.000167 
.000233 
.000067 
.000067 
.000033 
.000333 
.000267 
.000433 
.000334 
.000700 
.129633 

Inek. 
0. 
0. 
............ 

Inch, 
0. 

Initial  load. 

Elaatio  limit.. 
TeoMile  Ntraiijcth. 

^500 

5,000 

7.500 

8,750 

0. 
.000067 

laooo 

10,250 

.000067 

10.500 

10,750 

11.000 

11.250 

11,500 

ll,7Sii 

12,000 

22,450 

General  summary. 

Tensile  atrength  per  aquaro  inch  of  original  aaetion pounds..    89,600 

ElaaCic  lim it  per  so ua re  inch  of  origiualsection do . . .    43, 000 

EkmgaCioii  per  incii  after  rupture inch..      .2100 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001600 

Bednc'tJon  in  diameter  at  point  of  rupture do...       .144 

Eednctiontn  area  After  rapture,  per  centum  of  original  soction 44.6 

JNMtlon  of  mptiire at  middle  of  stem 

Charscterof  broken  aurface silicy 

SlongBtionof  inch  sectiona ".14,  ".35*, 'M4 
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12-INCH   STEEL   B.   L.   RIFLES. 

-  Tube. 
*  So,  6351. 


Marks,  S««B^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elou|»tioii 
per  inch. 

Siiccoaaivo 
eloneation 
perinch. 

PerniaDent 
set. 

Successive 

permanent 

set. 

Kemarks. 

Total. 

Per  aq  nare 
incli. 

Pounds. 
250 
1,250 
2,500 
5,000 
7,500 
8,750 
10.000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
22,770 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
36,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
91,080 

Inch. 
0. 

.000067 
.000333 
.000667 
.001033 
.001200 
.001967 
.001400 
.001433 
.001500 
.001533 
.001567 
.004333 
.004767 
.005633 
.006333 
.007367 
.1367 

Jneh. 
0. 

.000067 
.000266 
.000334 
.000366 
.000167 
.000167 

.000033 
.000067 
.000033 
.000034 
.002766 
.000434 
.000866 
.000700 
.001034 
.129333 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 
0. 

General  summary. 

Tensile  strength  i)er  square  inch  of  original  section IMunds. . .    91, 080 

Elastic  limit  per  sauare  inch  of  original  section do. . .    45, 000 

Elongation  per  inch  after  rupture inch . .      .  2300 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001567 

Keduction  in  diameter  at  point  of  rupture do. . .        .144 

Keduction  in  area  after  rupture,  per  contof  original  section 44.6 

Position  of  rupture 1".7  from  neck 

Character  of  broken  surface silky 

EloDgaUon  of  inch  sections "17,  ".38*,  'M4 


12-'INCH    STEEL  B.    L.    BIFLE8. 

Jacket. 
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No.  5245. 


Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  1(Mm1». 

Eloncation 
per  mcli. 

Snccessivo 

Permanent 

net. 

Snccensive 

pennanent 

set. 

Bemarks. 

Total. 

Peraquaro 
meh. 

Pounds. 

1,000 
5,000 
10.000 
20,000 
30,000 
35,000 
40,000 
42,000 

elongation 
per  inch. 

Pounds. 
290 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10.500 

'     10  750 

JMh. 

0. 
.000067 
.000300 
.000633 
.000907 
.001100 
.001300 
.nni:ur7 

Inch. 
0. 
.000067 
.000233 
.000333 
.0003:^ 
.000133 
.000200 
.000067 
.000033 
.000033 
.000034 
.000066 
.000067 
.001733 
.001000 
.001000 
.000831 
.000666 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

ElantioUmit. 
Tensile  strength. 

0. 

0. 

43,000    '        OOHOO 
44, 000     '       -  001433 

i     11.000 

11,250 
11,500 
11  750 

45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
51.000 
52,000 
03,840 

.  001467 
.001533 
.001600 
.003333 
.004333 
.005333 
.006167 
.006833 

12.000 

12,250 
12,500 
12.750 

13,000 
23, 4« 

General  summary. 

TenaOeatrength  per  aqniure  inch  of  original  section pounds..    03,840 

Klaatic  limit  per  so uare inch  of  original  section do...     47,  (KK) 

Xlongatiou  perincn  afterrupture inch,.      .1800 

JSloDgaCJou  per  inch  under  strain  at  elastic  limit do...  .OOIGOO 

Keductlon  in  diameter  atpoint  of  rupture do...        .104 

Kedactioa  in  mrva  after  rupture,  per  cent  of  original  section 33.  5 

PMition  of  rupture 1".  7  from  neck 

Chaiacterof  broken  surface granular,  60  per  cent;  silky,  40  percent 

Elongation  of  inch  sections ".12,  ".30*.  ".12 
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12-INCH   STEEL   B.   L.    RIFLES. 


Jacket. 
No.  5244. 


Marks,  1,^-^lfi 

Diameter,  ".5C4. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3''. 


Applied  load  A. 

Elongation 
l>er  inch. 

Suocesftive 
elongation 
per  inch. 

Permanent 
net. 

Suoceuive 

Remarka. 

Total. 

Per  square 
iDch. 

Poundt. 
250 
1,250 
2, 500 
5.000 
7,500 
8,750 
10,000 
10, 500 
10,  750 
11,000 
11,250 

11,500 

11,750 
12,000 
12.  250 
12,  500 
22, 510 

Pounds. 
1,000 
5,000 
10,000 
20.000 
30,000 
35,000 
40.000 
42,000 
43,000 
44.000 
45,000 

46,000 

47,000 
48,  000 
49,000 
50,000 
90,040 

Inch. 
0. 
.000067 
.000267 
.000600 
.000933 
.001133 
.001300 
. 001367 
.001400 
.001433 
.001500 
5     .002000 
\     .004333 
.005100 
.006000 
.006833 
.007667 

Inch. 
0. 

.000067 
.000200 
.000333 
.000333 
.000200 
.000167 
.000067 
.000033 
.000033 
.000067 
.000500 
.002333 
.000767 
.000900 
.000833 
.000834 

Jneh. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  Mtrength. 

0. 

0. 

1 

Gctieral  summary. 

Tensile  strength  per  sqnaro  inch  of  original  section pounds. .    90, 040 

Elastic  limit  per  sauaro  inch  of  original  section do...    45,000 

Elongation  per  incli  after  rupture inch . .      .  2067 

Elongation  per  incli  under  strain  at  elastic  limit do. . .  .001500 

deduction  in  diameter  at  point  of  rupture do. . .       .144 

Keductiou  in  area  after  rapture,  per  cent  of  original  section 44.  G 

Position  of  rupture r'.54  from  iieck 

Character  of  broken  surface .nilky 

Elongation  of  inch  sections ".  15,  " .34*,  ".13 


12-IHCH    STEEL  B.   L.   BIFLE8. 

Jacket. 
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No.  6274. 


Marks,  «oB^ 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3''. 


Applied  IomU. 

EUmeation 
peruob. 

SncoMAive 

elonntion 

perlnch. 

Pormanent 

set. 

1 
ToUl.    j 

Per  Miuire 
inch. 

pennaoant               RemarkB.              1 
set. 

1 

Pommds. 
250    • 
1,250 
2.500     1 
5.000    ! 
7,500     1 
8,750     1 
10,000 
10.500 
10,750 
11.000 
11,250 
11.500 
11,750 
12,000 
12,250 
22,040 

Pounds. 
1,0110 
5,000 
10.000 
20.000 
80.000 
35,000 
40,000 
42,000 
43.000 
44.000 
45,000 
46,000 
47,000 
48,000 
49.000 
01,760 

0. 

.000100 
000333 
.000667 
.001000 
.001200 
.001367 
.001433 
.001500 
.001533 
.002000 
.002833 
.003800 
004600 
!006367 
.1400 

Ineh. 

.000100 
.000233 
000334 
!000333 
^000200 
.000167 
.000066 
.000067 
.000033 
.000107 
.000833 
.001067 
.000700 
.000767 
.134633 

/ndk. 
0. 
0. 

Inch. 
0. 

Initial  ImwI. 

Elastic  limit. 
Tensile  strength. 

0. 

.000083 

.000033 

1 

General  summary. 

Tensile  Btm^h  per  aqiure  inch  of  original  noction ponmls..    01,760 

Elastic  limit  per  sanare  inch  of  original  section do...    44.0(H) 

Rlongation per incn after  rapture inch..      .2100 

Elongation  per  inch  under  atraiii  at  elaetio  limit do...  .001533 

Redaction  in  diameter  at  point  of  rupture do...        .134 

Bedoctlon  in  area  after  rapture,  per  cent  of  original  section 41.0 

Poaition  of  niptare 1".27  ftrom  n«ck 

Character  of  broken  surface silky 

ElDDgatiMi  of  inch  sections ".14,  ".35*,  ".14 


76 


12-inch  steel  b.  l.  bifle8. 
Jacket. 
Fo.  5273. 


Marks,  ^^^ 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loiidB. 

ElonntioD 
periucli. 

SaccoABiye 

elongatiou 

per  inch. 

Permanent 
set. 

SucoeMive 
set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
250 
1,250 
2,500 
5,000 
7,500 
8,750 
10,000 
10,500 
10,750 
11,000 
11,260 
11,500 
11,750 
12.000 
12,250 
12,,'iOO 
12,750 
13,000 
23,080 

Pounds. 
1,000 
5,000 
10.000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51.000 
52,000 
92,320 

Inch. 

0. 
.000100 
.000300 
.000633 
.000967 
.001100 
.001300 
.001367 
.001400 
.001433 
.001467 
.001538 
.001567 
.002233 
.002700 
.001667 
.005700 
.006667 
.1367 

Ineh, 
0. 

.000100 
.000200 
.000333 
.000334 
.000133 
.000200 
.000067 
.000033 
.000033 
.000034 
.000066 
.000034 
.000666 
.000467 
.001967 
.001033 
.000967 
.130033 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  loMl. 

Elastic  limit 
Tensile  strength. 

0. 

0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section ••.•.. ••• pounds..    02,S20 

Elastic  limit  ]>er  sonare  inch  of  origiuafsection do...    47,000 

Elongation  per  inch  alter  rupture inch..      .2133 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  . 001567 

Keduction  in  diameter  at  point  of  rupture do. . .        .144 

Iloduction  in  area  after  rupture,  per  cent  of  original  section 44.6 

Position  of  rupture 1"  from  nock 

Character  of  broken  surface silky 

Elongation  of  inch  sections ",14,  ".17,  ".S3* 


12-mCH    STEEL   B.   L.    RIFLES. 
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I>iaiiieter,'''.564. 
^^ectional  area,  .25  square  iiich. 
Gauged  length,  3". 


jAGHiET. 

^o.  5289. 


AppUed  loads. 

Eli>n|[aiion 
per  inch. 

Successive 
elongation 
perlnch. 

Pennaiient 
sot. 

Snccessive 
set. 

Kemarks. 

TotaL 

Per  square 
inch. 

Pounds. 

250 
1.250 
2,500 
5.U00 

7.5eo 

*i,750 
10.000 

Pounds. 

1,000 
5.000 
10,000 
20.000 
30,000 
33.000 
40,000 
42,000 
43.000 
44.000 
45,000 
46,000 
47.000 
4S.00O 
40,000 
50.000 
51.000 
52,000 
86.440 

Jneh. 
0. 
.000100 
.000333 
.000667 
.001000 
.001200 
.001367 
.001433 
. 001467 
.001533 
.001600 
.001633 
.001687 
.003500 
.004000 
.004733 
.005333 
.006333 
.1367 

Jneh. 
0. 
.000100 
.000233 
.000334 
.000333 
.000200 
.000167 
.000066 
.000034 
.000066 
.000067 
.000033 
.000034 
.001833 
.000500 
.000733 
.000600 
.001000 
.130367 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tennile  strength. 

.000033 

.000033 

10,500 
10.750 
11.000 

.000067 

.000034 

11,250 
11.500 
11,750 
12,000 
12.250 
12,500 
12,750 

13.000 

23,  MO 

General  aumnMry. 

Teoffitostran^hpersqnareinchof  original  section pounds..    93,440 

Slastviimift  per  square  inch  of  originalseetion do...    47,000 

Elos/n^n per inca  after  rapture inch..      .1867 

EkmgMtion  per  inch  nnder  strain  at  elaaticlimit do...  .001667 

BerfDClion  in  diwneter  at  point  of  rupture do...        .104 

BorfnctJOD  in  area  after  rupture,  per  cent  of  original  section 33.5 

PontJOD  of  mptar« 1''.  5  from  neck 

nuwctcraf  Mokenenrfaoo granular,  60  per  cent;  dull  silky,  40  per  cent 

J21«i^tfonofincftaep^loi».,.., ".14,  ".29*,  ".13 
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12-inch  steel  b.  l.  rifles. 
Jacket. 


Xo.  5288. 


MArlra    5866  B, 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  iDch. 

Successive 
ulonf^ation 
per  iuch. 

Permanent 
set. 

Sucoessivo 

permanent 

set. 

Kemarks. 

Total. 

Per  square 
iuch. 

Pounds. 
250 
1,250 
2,500 
5,000 
7,500 
8,750 
10,000 
10,500 
10,750 
11,000 
11.250 
11,500 
11,750 
12,000 
12,250 
12,500 
21,  920 

Povndi. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
87,680 

Jneh. 
0. 

.000067 
.000300 

.000967 
.001133 
.001300 
.001367 
.  001400 
.001400 
.001467 
. 003107 
. 005000 
. 005733 
.  006333 
.  007700 
.1367 

Inch. 

0. 
.000067 
. 000333 
.000333 
. 000334 
.000166 
.  000167 
.000067 
.  000033 

0. 
.000067 
.001700 

.ooia-js 

. 000733 
.000600 
.001367 
.1290 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 

Elastio  limit. 
Tensile  strength. 

0. 

0. 

General  8ummary» 

Tensile  Btrenjrth  per  square  inch  of  original  section poanda..    87,600 

Elastic  limit  per  square  iuch  of  originalseotion do...    45,000 

Elongation  per  inch  after  rupture inch..      .2167 

Elongation  per  inch  under  strain  at  elastic  limit do...  .(K)1467 

Seduction  In  diameter  at  point  of  rupture do...        .154 

Keduction  in  area  after  rupture  per  cent  of  original  section 47.2 

Position  of  rupture 1".26  fh>mikeGk 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".12,  ",27",  ".26* 


12-inch  steel  b.  l.  rifles. 
Jacket. 
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No.  5340. 


I>iameter,  ".564. 
^eetLonal  area,  .25  square  inch. 
Gauged  length,  3''. 


EloneatioD 

Snocenive 
elonffatioii 
per  inch. 

PfTDiiinont 

Saccesflive 

Itemarks. 

Total. 

P©r  Mmsre 

perlnch. 

set. 

lienDanent 
■et. 

290 
1,250 
2,500 
5,000 
7.500 
8.750 
10,000 
10.500 
10,750 
11,000 
11,280 
11,500 
11.750 
12,000 
12,250 
12.500 
12,750 
13.000 
13,250 
13,500 
13.750 
14,000 
14.250 
14,500 
23,560 

Pounds. 

tooo 

5,000 
10,000 
20,000 
30.000 
35,000 
44,000 
42,000 
43.000 
44,000 
45.000 
46,000 
47.000 
48.000 
49,000 
50.000 
51,000 
52,000 
53,000 
54,000 
55.000 
56.000 
57,000 
58,000 
M,360 

Inch. 
0. 

.000067 
.000300 
.000633 
.000967 
.001183 
.001300 
.001367 
.001367 
.001400 
.001433 
.001467 
.001500 
.001533 
.001567 
.001600 
.001633 
.001700 
.001767 
.002200 
.002733 
.004000 
.005167 
.006333 



Jneh. 
0. 
.000067 

.000233 
.000333 
.000334 
.000166 
.000167 
.000067 
0. 

.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000067 
.000067 
.000433 
.000533 
.001287 
.001167 

Inch. 
0. 
0. 

Inch. 
0. 

iDiUal  load. 

EUatio  limit. 
Teoaile  strength. 

0. 

0. 

.001166 

1 

General  summary, 

Toaaile strangth  per  aqnan  inch  of  original  nectlon ponnds..    94,360 

Elastic  limit  per  square  inch  of  originalsection do...    53,000 

ElonjEatioD  per  inch  after  rupturo inch . .      .  2033 

Eknagation  per  inch  under  strain  at  elastic  limi  t do ...  .  001707 

Bedaction  in  diameter  at  point  of  rapture do...       .144 

Bedoetion  in  area  after  rupture,  per  centof  original  section 44.6 

PeeitioB  of  raptare ".27  from  neck 

Character  of  hroken  surface silky,  with  trace  of  granulation 

Elangatlfln  of  inch  aecUons ".27-,  ".23\  ".11 
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12-INCH  STEEL  B.   L.  BIFLE8. 


Marks,  ^^^ 

Diameter,  ''.564, 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


Jaoket. 
No.  5273. 


Applied  loads. 

Elonntion 
per  Inch. 

Snoceflsive 

elongation 

per  inch. 

Permanent 
set. 

Sncoessire 

permanent 

set. 

Remarks. 

Total. 

Per  Bouare 
inch. 

Powidi. 
250 
1,250 
2,500 
5,000 
7,500 
8,750 
10,000 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
23,080 

Poundt. 
1,000 
6,000 
10.000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44.000 
45,000 
46.000 
47.000 
48,000 
49,000 
60,000 
51,000 
52,000 
92,320 

Inch. 

0. 
.000100 
.000300 
.000633 
.000967 
.001100 
.001300 
.001367 
.001400 
.001433 
.001467 
.001538 
.001567 
.002233 
.002700 
.004667 
.005700 
.006667 
.1367 

Inch. 

0. 
.000100 
.000200 
.000333 
.000334 
.000133 
.000200 
.000067 
.000033 
.000033 
.000034 
.000066 
.000034 
.000666 
.000467 
.001967 
. 001033 
.000967 
.130033 

Inch. 
0. 
0. 

Inch. 

0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

General  aummary. 

Tensile  strength  per  square  inch  of  original  section.... •••.•.••••.. ..pounds..    92,320 

Elastic  limit  per  Bouare  inch  of  origiualsection do...    47,000 

Elongation  per  incn  alter  rupture. inch. .      .  2133 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001567 

Keduction  in  diameter  at  point  of  rupture do...        .144 

Red uction  in  area  after  rupture,  per  cent  of  original  section 446 

Position  of  rupture 1"  Aromneck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".14,  ".17,  ".33* 


12-INCH    STEEL   B.   L.    RIFLES. 

Jach:et. 
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No.  5289. 


Marks,  f?,^ 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3''. 


Applied  loads. 

Elonsation 
jier  Tnoh. 

Successive 
elongation 
porlnch. 

I'ermaiient 
set. 

Successive 

permanent 

set. 

Kemarks. 

Total. 

Porsqaare 

inch. 

Pounds. 
250 
1,250 
2,500 
5,000 
7,500 
8,750 
10,000 

Pounds, 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40.000 

Inch. 
0. 

.000100 
.000333 
.000667 
.001000 
.001200 
.001367 
.001433 
.001467 
.001533 
.001600 
.001633 
.001667 
.003500 
.004000 
.004733 
.005333 
.006333 
.1367 

Inch. 
0. 
.000100 
.000233 
.000334 
.000333 
.000200 
.000167 
.000066 
.000034 
.000066 
.000067 
.000033 
.000034 
.001833 
.000500 
.000733 
.000600 
.001000 
.130367 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strengtli. 

.000033 

10,500    1        42,000 
10,750            43,000 
11,000    1        44.000 
11  250            i<i  ono 

.000067 

.000034 

11.500 
11,750 
12,000 
12,260 
12,500 
12.750 
13,000 
23,860 

•16,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
95,440 

General  eummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    93,440 

Elasticlimit  per  sonare  inch  of  originalsection do...    47,000 

Elongation  per  incn  after  rapture inch..      .1867 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001667 

Reduction  in  diameter  at  point  of  rupture do...        .104 

Eeduetion  in  area  after  rupture,  per  cent  of  original  section 33. 5 

Position  of  rupture 1''.  5  from  neck 

riuuracterof  broken  surface granular,  60  per  cent;  dull  silky,  40  per  cent 

Elongation  of  ^chsection^.,,.,., , ".14,  ".29*,  ".13 
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12-INCH   STEEL   B.   L.    RIFLES. 

Jacket. 


2ro.  6288. 


Marks,  ^f^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applie<l  loads. 

Eloncatioii 
per  inch. 

SucccssiTe 
elonf^ation 
per  iuch. 

Pemiaiient 
set. 

Suooeasivo 

permanent 

set. 

Kemarka. 

Total. 

l*er  Hquare 
inch. 

Pound*. 
250 
1,250 
2,500 
5,000 
7,500 
8,750 
10,000 
10,500 
10. 750 
11,000 
11,250 
11.600 
11,750 
12,000 
12,  250 
12,500 
21, 920 

Pound*. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
87,680 

Inch. 
0. 

.000067 
.000300 
.000633 
.000967 
.001133 
.001300 
. 001367 
. 001400 
.001400 
.  001467 
.003107 
. 005000 
.005733 
.006333 
. 007700 
.1367 

Inch. 

0. 

.000067 
. 000333 
.000333 
.000334 
.000166 
.000167 
.000067 
. 000033 

0. 

.000067 
.001700 
.0018:i3 
.  000733 
.000600 
.001367 
.1290 

Inch. 
0. 
0. 

Inch. 
0. 

InlUal  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

General  tummary. 

Tensile  strenfctli  per  square  inch  of  original  seotioti ponnds..    87,880 

Elastic  limit  per  square  inch  of  originaTsection do...    45,000 

Elongation  perinch  alter  rupture inch..      .2197 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001467 

Keduction  in  diameter  at  point  of  rupture do...        .154 

Keduction  in  area  after  rupture  per  cent  of  original  section 47.2 

Position  of  rupture 1".20  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".12,  ".27",  ".26* 


12-inch  steel  b.  l.  rifles. 
Jacket. 
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I>iameter,  ''.564. 

Sectional  area,  .25  square  inch, 

(jraaged  length,  3''. 


No.  5340. 


Poundt 
250 
1.250 
2,500 
5.000 
7.500 
8.750 
10.000 
10.500 
10,750 
11,000 
11.250 
11.500 
11.750 
12.000 
12,250 
12.500 
12.750 
13.000 
U.2S0 
13.500 
13.750 
14.000 
14.250 
14,500 
23.500 


Pounds. 
1,000 
5,000 
lO.OOO 
20.000 
30,000 
35,000 
40,000 
43,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
50,000 
57,000 
58,000 
04,300 


Elongation 
per  inch. 


Inch. 
0. 

.000067 
.000300 
.000633 
.000967 
.001133 
.001300 
.001367 
.001367 
.001400 
.001433 
.001467 
.001500 
.001533 
.001567 
.001600 
.001633 
.001700 
.001767 


Snocemive 
elongation 
perlnoh. 


.002733  ' 
.004000  I 
.005167  ' 
.006333 


Inch. 

0. 

.000067 
.000233 
.000333 
.000334 
.000166 
.000167 
.000067 

0. 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000067 
.000067 
.000433 
.000533 
.001267 
.001167 
.001166 


Permanent 

set. 


Inch. 


Sacceasive 
permanent 

aet. 


Inch. 


Bemarka. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  $ummary. 

Traaile  strength  per  aqnim  inch  of  original  section poands. .    94, 360 

Elastic  limit  per  sonare  inch  of  original  section do...    53,000 

Elongation  per  inch  after  rupture inch. .      .  2033 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001767 

Kcdoctiun  in  diameter  at  point  of  rupture do...       .144 

Redaction  in  area  after  rupture,  per  centof  original  section 44.6 

PositioD  of  mpture ".27  from  neck 

Character  of  hroken  aurfaoe '. silky,  with  trace  of  granulation 

Elongation  of  Inch  aectioiis ".27-,  ".23*,  ".11 
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12-INCH    STEEL    B.    L.    RIFLES. 


Jacket. 
No.  5341. 


Marks,  il5;g 

Diameter,  ".5G4. 

Sectional  area,  .25  square  inch. 

Gauged  lengtL,  3". 


Applied  loads. 


Total. 


Pounds. 
2.'>0 
1.250 
2,500 
5.000 
7,500 
8,750 
10,000 
10,500 
10.750 
11,000 
11,250 
11,500 
11,750 
12, 000 
12,  250 

12,  500 
12, 750 
13,000 

13,  250 
13,500 
13.750 

14,  000 
21,910 


Persquaro 
inch. 


Pounds. 
1,000 
5,000 
10.000 
20.  COO 
3)>,  000 
35. 000 
40.  000 
42,000 
43,000 
44,000 
45.000 
40,000 
47,000 
48.000 
49.  000 
50,000 
51.0(K) 
52,000 
53,000 
54.000 
55,000 
56,000 
87,640 


KloiiJi^atioQ 
per  inch. 


Inch. 
0. 
. 000067 
.000300 
.000033 
.  000967 
.001100  I 
.001300 
.  001333 
.WJ1367 
.001400 
.00143:} 
.001467 
.001500 
.001533 
.  001567 
.  001633 
.001667 
.  002833 
. 004967 
.  000200 
.007000 
.008933 
.1333 


Suocesaive 
elongation 
per  inch. 


Inch. 
0. 
.000067 
.  000233 
. 000333 
.  000334 
.000133 
.  000200 
. 000033 
.000034 
.000033 
.000033 
.000034 
.  000033 
.000033 
.000034 
.000066 
.000034 
.001166 
.002134 
.  001233 
.000800 
.001933 
. 124307 


Pernianont 
set. 


Inch. 
0. 
0. 


Successive 

perm  anon  t 

set. 


Inch. 


Remarks. 


Initial  load. 


Elantic  limit. 


Tensile  strength. 


General  aummai-y. 

Tensile  stronjifth  per  square  inch  of  orij^nal  soct'on • .  •  * pounds . .    87, 640 

£la.«itic  limit  per  sauare  inch  of  originarsection do...    51,000 

Elongation  per  incn  after  rupture inch..      .2300 

Elongation  per  inch  under  strain  at  elatttic  limit do. . .  .0<BL667 

Reduction  in  diameter  at  point  of  rupture do...        .  154 

Reiluction  in  area  after  rupt  ure,  per  cent  of  original  section 47. 2 

Position  of  rupture ".30  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ,.r.r Tf-».  ".12,  ".27*,  ".30* 


12-inch  steel  b.  l.  rifles. 
Jacket. 
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Diaixiet€ar,  ".564. 
Sectaonal  area  .25  square  inch. 
Gaaged  length,  3". 


No.  6354. 


AppUeil  loads. 


Total. 


Pounds. 
290 
1.25C 
2,500 
5,000 
7.  DCiO 
8,750 
10,UUO 

If.  sou 

10,750 
11,000 
11,250 
11.500 
U,750 
12,000 
12,290 
12,500 
12,750 
13,000 
13.250 
23.890 


Per  Moare 
men. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42.000 
43,000 
44,000 
45,000 
46.0CO 
47,000 
48,000 
49,000 
50.000 
51,000 
52.000 
53.000 
05.560 


Elongaticm 
per  inch. 


Jneh. 
0. 

.000100 
.000333 
.000667 
.001000 
.001200 
.001333 
.001400 
.001467 
.001500 
.001567 
.001600 
.001633 
.001633 
.002638 
.005167 
.005667 
.006267 
.006833 
.1300 


SnoeeuiTO 
eloneation 
per  iDoh. 


Inch. 

a 

.000100 
.000233 
.000334 
.000333 
.000200 
.000133 
.000067 
.000067 
.000083 
.000067 
.000033 
.000033 
0. 
.001000 
.002534 
.000500 
.000600 
.000666 
.123167 


Permanent 
aet. 


SnooeMive 

permanent 

set. 


Ineh, 


Inch. 


Beniarka. 


Initial  load. 


Xaastic  limit. 


Tensile  strengtli. 


General  eummary. 

Temifle  strength  per  sqiure  Inch  of  original  section pounds..    06.560 

Blastielioftporflqaareinehoforiginarseetion do...    48.000 

SlongstioB  per  fnch  after  rupture inch..      .1967 

Eloio^;a^m  per  inch  under  strain  at  elastic  limit do...  .001638 

Bednction  in  diameter  at  point  of  rapture do...       .124 

Bsdoction  in  area  after  mptnre.  percentof  original  section 89.2 

Position  of  rupture 1".3  from  neck 

Character  of  broken  surflsoo silky 

XhmgBtion  of  inch  sections 'M6,  ".26*,  ."17 

H.  Doc.  54 6 
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12-lnch  steel  b.  l.  rifles. 
Jaoket. 


No.  5356, 


Marks,  i^§?,a 

Diameter,  ".564, 

Sectional  area  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Eloncation 
per  inch. 

Saccesaive 
elonsaiion 
perinch. 

Permanent 
set. 

Sucoossire 

permanent 

set. 

Bemarks. 

ToUl. 

Per  square 
incli. 

Pound*. 
250 
1.250 
2.500 
6,000 
7,500 
8.750 
10,000 
10,500 
10,750 
11.000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
24,260 

Pounds. 
1.000 
5,000 
10,000 
20.000 
30.000 
85,000 
40,000 
42,000 
43.000 
44,000 
45.000 
46,000 
47,000 
48.000 
49,000 
50,000 
97.040 

Inch. 
0. 

.000133 
.000333 
.000700 
.001000 
.001167 
.001400 
.001500 
.001533 
.0015^7 
.001600 
.001867 
.002067 
.002367 
.003967 
.004667 
.1067 

Jims*. 
0. 
.000133 
.000200 
.000367 
.000300 
.000167 

.000100 
.000033 
.000034 
.000033 
.000267 
.000200 
.000300 
.001600 
.000700 
.102033 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

ElasUo  limit. 
Teusilo  strength. 

0. 

.000033 

.000033 

General  aummary. 

Tensile  strength  i>er  square  inch  of  original  section ponnda..    97.040 

ElaHtic  limit  per  sauareinch  of  originalscction do. ..    45,000 

Eloiif^ation  per  inch  after  rupture inch. .      .  1767 

Elongation  perinch  under  strain  at  elastic  limit .*. do...  .001600 

Koduction  in  diameter  at  pointof  rupture do...        .104 

Reduction  in  area  after  rupture,  per  cent  of  original  section 33.5 

Position  of  rupture 1".67  from  neck 

Chnractt'T  of  hroken  surface granular,  60  per  cent ;  silky,  40  iier  cent 

Elongation  of  inch  sectiona ",12,  ".28,  *  ".13 


12-inch  steel  b.  l.  bifle0. 
Jacket. 
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No.  5357. 


BiametBT,  ".564. 

Sectional  area,  .25  sqaare  inch. 

Ganged  length,  S'\ 


1      Applied  loMls. 

Elflontkm 
per  Inch. 

SaeoMsiTe 
elonntloii 
perlncb. 

set. 

SaoooMive 
eet. 

Bemvlu. 

'    Total. 

Per  square 
inob. 

;  PoHnds. 

\         250 
1  250 

PoundM. 
1,000 
5.000 
10.000 
20,000 
30.000 
35.000 
40.000 
42,000 
43.000 
44,000 
45,000 
46.000 
47.000 
48,000 
40,000 
50,000 
51,000 
52.000 
58,000 
54.000 
91,440 

Inch, 
0. 

.000100 
.000333 
.000700 
.001033 
.001167 
.001400 
.061467 
.001500 
.001533 
.001533 
.001507 
.001600 
.001667 
.001733 
.001867 
.002133 
.004883 
.005733 
.006067 
.1400 

Inch. 

0. 

.000100 
.000233 
.000367 
.000333 
.000134 
.000233 
.000067 
.000033 
.000083 

0. 

.000034 
.000033 
.000067 
.000066 
.000134 
.000266 
.002200 
.001400 
.001234 
.133033 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  l<Md. 

Elastio  limit. 
Tensilo  strength. 

2.500 

5.000 

7.500 

8.750 

10,000 

10L500 

10.750 

11.000 

11.250 

11.500 

0. 

.000033 

.000038 

11.750 
12.000 
11:250 
12,500 
12.750 
13.000 
13,250 
13,500 
22,880 

General  summary. 

Tensfle  strength  per  •qnore  inch  of  original  section ponnds..    01,440 

Klsstic  limit  per  sonare  inch  of  original  section do...    40,000 

Elongation  per  inch  after  mptnre inch..      .2207 

Elongation  per  inch  under  strain  at  elastio  limit do...  .001733 

Brdnction  in  diameter  at  point  of  mptare do...       .154 

Bcdnction  in  area  after  mptnre,  per  cent  of  original  section 47.2 

Posltloo  of  roptnre 1".47  fttmi  neck 

Character  of  broken  surface silky 

Elongation  of  inch  seotiono ".14,  ".35*.  ".10 
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12-INCH   STEEL   B.   L.    RIFLES. 


Jacket. 


No.  5358. 


;Mark8,J|«jg 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Elongation 
per  moh. 

Successive 
eloneation 
per  inch. 

Permanent 
set. 

Successire 

permanent 

set. 

Remarks. 

Total. 

Per  square 
iDch. 

FoundM. 
250 
1.250 
2,500 
5,000 
7,500 
8,750 
10,000 
10.500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12.250 
12,500 
12,750 
13,000 
13.250 
13,500 
13.750 
22,160 

Pounds. 
1,000 
5.000 
10,000 
20.000 
30.000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
18,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
65,000 
88,640 

Inch, 
0. 

.000100 
.000333 
.000667 
.001033 
.001200 
.001367 
.001433 
.001467 
.001500 
.001533 
.001567 
.001600 
.001633 
.001667 
.001733 
.001833 
.002000 
.002333 
.006000 
.008667 

Inch. 
0. 

.000100 
.000233 
.000334 
.000366 
.000167 
.000167 
.000066 
.000034 
.010033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000066 
.000100 
.000167 
.000333 
.003667 
.002667 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

General  iummary. 

Tensile  strength  per  square  ineh  of  orlelnal  section ponndt..    88,640 

Elastic  limit  per  square  inch  of  originiu  section do...    50.000 

Elongation  per  inch  aft«r  rupture inch. .      .  2367 

Elongation  per  inch  under  strain  ntolastic  limit do.. .  .001733 

Reduction  in  diameter  at  point  of  rupture do...       .174 

Reduction  in  area  after  rapture,  per  cent  of  original  section 52.3 

Position  of  rupture r'.74  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".16,  ".42",  ".13 


12-INCH   STEEL   B.    L.    BIFLES. 
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TABULATION  OF  TENSIOX  SPECIMENS  FROM  IS-INCH  STEEL  B.  L. 
RIFLES  {STEMS  S"  LONG,  ".564  DIAMETER), 


XTXf^fA 


Poeitianiji 
gun. 


Ijocatioii 
of  speei- 


ElMtic 
Umit, 
per 

aqnare 
incb. 


Tonalle 
strength 

per 
aqaare 
Inch. 


Elon- 
tion. 


Con- 
trac- 
tion of 
area. 


Appearance  of  Arao* 
tore. 


Bemarka. 


5227 
52M 


Tube. 


Middle. 


.do. 


.do... 


..do. 
.do. 


.do... 
.do... 


TabeKo.2. 


Ontaide 


..do 

5306     Tube  No. 4. 


59M 


15352 
5351 


do. 


Tube  No.  5. 
do 


.do... 
.do... 

.do... 

•do... 
-do... 


Tube.. 
do. 


Middle.. 
...do. 


5245    Jacket 

5844   do 


.do... 
.do... 


5S74 
5273 


5340 
5341 


5354 
5355 


s/. 


.do. 
.do. 


.do 
-do... 


do 

Jacket  No  J» 
do 


Jacket.... 
,...Ao 


Jacket  Ko.6. 
....do 


....do... 

...do... 
Ontaide. 
...do... 


Middle.. 
...do... 


Ontaide 
...do.. 


Pcundi. 

47,000 

4fi«000 

47.000 
45,000 

49,000 


45,000 
48,000 

44,000 

41^000 
49,000 

43,000 
45,000 

47,000 

45,000 

44,000 
47,000 

47,000 

45,000 

53,000 

51,000 

48,000 
45,000 


40,000 
50,000 


Po%aidi. 

94,000 


87.600 

91,480 
84,800 

92,820 


75.560 
86,060 


86,060 
81,680 

89,800 
91,080 

93,840 

90,040 

91,760 
92,320 

95.440 

87,680 

94,360 

87,640 

95,660 
97,040 


91,440 
88,640 


Perct. 
19.0 


22.0 

19.7 
23.0 

19.0 

29.7 

15.7 

22.7 

22.7 
24.8 

21.0 
23.0 

18.0 

20.7 

21.0 
21.3 

18.7 

21.7 

20.3 

23.0 

19.7 
17.7 


22.7 
23.7 


Peret. 
39.2 


44.6 

44.6 
47.2 

36.4 

52.2 
21.4 

47.2 

49.7 
49.7 

44.6 
44.6 

33.5 

44.6 

41.9 
44.6 

33.5 

47.2 

44.6 

47.2 

39.2 
33.5 


47.2 
52.2 


Grannlar,  60  per  oen  t ; 

dall  silky,  40  per 

cent. 
SUky 

....do 

....do 

Silky  serrated,  60  per 
cent;  granular,  40 
percent. 

Fine  silky 

Grannlar,  radiating 
txnita  flaky  spot  In 
circumference. 

Silky 

....do 

....do 

....do 

....do 

Granular,  60  per  cent; 
silky,  40  per  cent. 

Silky... ..rr. 

....do 

....do 

Grannlar.  60  per  cent ; 

dull   silky,  40   per 

cent. 
Silky 

Silky,  trace  of  granu- 
lation. 
Silky 

....do 

Granular,  60  per  cent ; 
silky,  40  i>er  cent. 


Breech  end. 

Muzsle  end. 

Breech  end. 
Mnszle  end. 

Breech  end. 

Muszleend. 
Breech  end. 

Muszleend. 

Breech  end. 
Muzzle  end. 

Breech  end. 
Muzzle  end. 

Breech  end. 

Muzzle  end. 

Breech  end. 
Muzsleend. 

Breech  end. 

Mnszle  end. 

Brooch  end. 

Muzzle  end. 

Do. 
Breech  end. 


Do. 
Muzzle  end. 


RIFLE-BARREL  STEEL,  .30  CALIBER. 


87 


RIFLE-BARREL   STEEL,    .30  CALIBER. 
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^^^eter,  ".564. 
^^cHoubI  area,  .25  square  inch. 
^^sskug^  length,  3". 


No.  6234. 


s 

AppUed  loads. 

Sloneation 
perinch. 

Soooessive 

Pennanent 

set. 

Snccosaive 

permanent 

s«t. 

Itemarks. 

ToUl. 

,  Per  square 
inJh. 

Pounds. 

250 

1,250 

2,500 

5^000 

7,500 

10.000 

12,500 

15,000 

16,000 

14,250 
14,500 
14.750 
15,000 
15.250 
15.500 
16.000 
16.500 
17.000 
17,500 
18,000 
18.500 
19,000 
20,000 
21.060 
22.000 

Pounds. 
1,000 
5.000 
10.000 
20.000 
30,000 
40,000 
50,000 
.      «,000 
64,000 

57,000 
58,000 
59,000 
60.000 
61.000 
62,000 
61,000 
66,000 
68,000 
70.000 
72.000 
74,000 
76,000 
80.000 
84.000 
88,000 
92,000 
96,000 
100,000 
100.080 

Inch. 
0. 

.000067 
.000267 
.000600 
.000933 
.001267 
.001600 
.001067 
.002033 

.003567 

.004167 

.007333 

.011067 

.012200 

.012667 

.014067 

.016167 

.018000 

.020333 

.022333 

.024833 

.027300 

.0300 

.0367 

.0467 

.0567 

.0767 

.1300 

.1433 

Jruh. 
0. 

.000067 
.000200 
.000333 
.000333 

.000333 
.000367 
.000066 

.001534 

.000600 

.0031d6 

.003734 

.001133 

.000467 

.001400 

.002100 

.001833 

.002333 

.002000 

.002500 

.002467 

.0027 

.0067 

.0100 

.0100 

.0200 

.0533 

.0133 

Inch, 
0. 
0. 

Inck. 
0. 

lultlal  load. 

Elastic  limit. 
Load  fell. 

Tansile  strength. 

—.000033 
—.000033 
—.000033 
0. 

—.000033 
0. 
0. 
.000033 



1 

1 

'     23,000 

1 

-    24,000 

.....I 

25,000 

1 

25.020 

1 

1 

General  summary.  \ 

Teniile  stmKth  per  aqimre  inch  of  original  section ponnds..  100,080 

jQaatIc  limil  per  Moarn  inch  of  original  section do...    64,000 

Elongation  per  inch  after  rupture inch..      .2233 

ISlongntion  per  inch  under  strain  at  elastic  limit do...  .002033 

Rednction  in  diameter  at  point  of  rupture do. . .       .144 

KednetJonin  area  after  ruptare,  per  cent  of  original  section 44.0 

Position  of  mptnre at  m iddlo  of  lou^th 

Character  of  broken  surface fine  silky 

£longation  of  inch  sections ".16,  ".37*,  ".15 

For  chemical  analysis^  see  page  702. 
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BIFLE-BARBEL  STEEL,    .30   CALIBER. 


No.  5225. 


Marks,  26. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loadi. 

Elongation 
JHT  inch. 

Sncoossiye 
elongation 
per  inch. 

Permanent 
set. 

Snoceasive 

permanent 

set. 

Bemarks. 

Total. 

Per  ba  uare 
iDch. 

Pounds. 
250 
1,250 
2,500 
5,000 
7,500 
10,000 
11.250 
12,500 
13,750 
14.000 
14.250 
14,500 
14,750 
15,000 
15,250 
15,500 
15, 750 
16,000 
16,250 
16,500 
16,750 
17,000 
17.250 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23.500 
24,000 
24,500 
25,000 
25.500 
26.000 
26,100 

Pounds. 
1,000 
5.000 
10,000 
20.000 
30,000 
40,000 
45,000 
50,000 
55,000 
56,000 
57,000 
58,000 
69,000 
60,000 
61,000 
62.000 
63,000 
64,000 
65,000 
66,000 
67,000 
68.000 
69,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80.000 
82,000 
84.000 
86,000 
88,000 
90,000 
92,000 
94.000 
96,000 
08,000 
100,000 
102.000 
104, 000 
li)4, 400 

Inch. 
0. 
.000200 
.000333 
.000667 
.001000 
. 001333 
.001533 
.001667 
.  001967 
.  001933 
.001933 
.001967 
.002000 
.010233 
. 010733 
.011400 
.012167 
.  012900 
.013667 
.014333 
.015000 
.016000 
.016867 
.017667 
.019333 
.021333 
.023333 
.025667 
.027667 
.030333 
.032767 
.035833 
.039000 
. 042330 
.0467 
.0500 
.0567 
.0633 
.0700 
.0867 
.1067 
.1333 

0. 

.000200 
.000133 
.000334 
.000333 
.000333 
.000200 
.000134 
.000200 
.000066 

0. 
.000034 
.000033 
.000833 
.000500 
.000667 
.000767 
.000733 
.000767 
.000666 
.000667 
.001000 
.000867 
.000800 
.001606 
. 002000 
. 002000 
. 002334 
.002000 
.002666 
.002434 
.003066 
.  003187 
.003330 
. 004370 
.0033 
.0067 
.0066 
.0067 
.0067 
.0200 
.0266 

Inch. 
0. 
0. 

Inch. 
0. 

InitUlIoad. 
Elaatio  limit 

Tensile  strength. 

0. 
.000033 



.000033 

* 

■ 



General  summary. 

Tenailfl  strength  per  sqnaie  inch  of  original  section pounds..  104,400 

Elastic  limit  per  SCI aare  inch  of  originiu  section do...    59,000 

Elongation  per  inch  after  ruptare inch..      .1867 

Elongation  per  inch  under  strain  at  elastic  limit do ....  002000 

Ked action  in  diameter  at  point  of  rapture do. . .       .094 

Reductiouinareaafterrupture,  per  cent  of  original  section 30.0 

Position  of  rapture I".a0ft»mneclc 

Character  of  broken  surface fine  granular;  dark  spot  at  circumference 

Elongation  of  inch  BeotloiM , ".20,  ".23%  ".13 


BIFLE-BABREL  STEEL,    .30  CALIBER. 
Ko.  6246. 
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Marks,  No.  27. 

iMameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

perliicli. 

Snceeaahra 
perlnch. 

PenoaiMAt. 

set. 

SuciMMaire 

permanent 

set. 

KemATka. 

ToUL 

Peraquare 

Pottmdt. 
250 
1,250 
2.500 
5,000 
7,500 
10,000 
12,500 
15.000 
16,250 
16,600 
16.750 
17,000 
17.250 
17,500 
17,750 
18,000 
18,250 
18,500 
19.000 
18,500 
20.000 
21,000 
22.000 
23,000 
24.000 
25,000 
26.000 
26.600 

Pound*. 
1,000 
5.000 
10.000 
20,000 
80.000 
40,000 
50,000 
60,000 
65.000 
66,000 
67.000 
68,000 
69,000 
70,000 
71,000 
73,000 
73,000 
74,000 
76,000 
7B,000 
80,000 
84.000 
88.000 
82.000 
96.000 
100,000 
104,000 
106,640 

Inch. 
0. 
.000067 

.000800 

.000633 

.000967 

.001267 

.001000 

.001967 

.002133 

.002167 

.002233 

.014000 

.014500 

.014838 

.015267 

.015833 

.016333 

.017338 

.019833 

.021167 

.023667 

.0300 

.0333 

.0400 

.0500 

.0000 

.0667 

.1333 

Inch. 
0. 

.000067 
.000233 
.000833 
.000334 
.000300 
.000333 
.000867 
.000168 
.000034 
.000066 
.011767 
.000500 
.000333 
.000434 
.000566 
.000500 
.001000 
.002000 
.001834 
.002900 
.006333 

'SS 
.0067 

.0100 

.0100 

.0267 

.0466 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  loMl. 
ElasUo  limit 

Tensile  strength. 

0. 
0. 
0. 



General  eummary. 

TesalleatrBn^  per  aqnare  inch  of  original  section potinda..  106,640 

Kbat&B  limit  per  eqnaiD  inch  of  original  section do...    67,000 

Sloogation per  inen after  mptnre inch..      .1967 

Skmgation  per  inch  under  strain  at  elastic  limit do...  .002233 

Bednedon  in  diameter  at  iwint  of  mptare do...       .124 

Itodnctioa  in  area  after  mptnre,  per  cent  of  original  section 89.2 

Position  of  raptnre 1".09  from  neck 

Charaelerof  broken  surface fine  silky 

~  lofinchsectioiw ".24*.  ".22,  ".S 
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EIFLE-BARREL   ST£EL,    .30   CALIBER^ 


No.  5264. 


Marks,  No.  28. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Eloneation 
per Inch. 

SaeceMivo 
elonf^ation 
per  inch. 

Permanent 
set. 

SuoceMive 

Iiermanent 

set. 

Remarks. 

Total. 

Per  square 
Inch. 

Pounds. 
250 
1,250 
2,500 
5,000 
7,500 
10,000 
12.500 
13,750 
14,000 
14.250 
14,500 
14,750 
15,000 
15,250 

15,500 

15,750 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,  000 
19,  500 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
25,310 

Pounds. 
1,000 
5,000 
10.000 
20,000 
30,  000 
40,000 
50,000 
55.000 
56,000 
57,000 
58,000 
59. 000 
60,000 
61,000 

62,000| 

03,000 
04,000 
06,000 
68,000 
70,000 
72.000 
74,000 
76,000 
78.000 
80.000 
84,000 
88,000 
92.000 
96,000 
100,000 
101,  240 

Inch. 
0. 
.000100 
.000333 
.000633 
.001000 
. 001333 
.001867 
.001833 
.001900 
.001033 
. 001967 
.002000 
.002033 
.002067 
.003333 
.012800 
.013333 
. 014067 
. 015833 
.017667 
.020000 
.021833 
.023667 
. 026333 
.028667 
.031167 
.0367 
.0433 
.0567 
.0700 
.1000 
.1367 

Inch. 

0. 
.000100 
.000233 
.000300 
.000367 
.000333 
.000334 
.000166 
.000067 
.000033 
.000<>34 
.000033 
.000033 
.000034 
.001266 
.009467 
.000533 
.000734 
.001766 
.001834 
.  002333 
.001833 
.001834 
.002666 
.002334 
.  002500 
.005533 
.0066 
.0134 
.0133 
.0300 
.0367 

Inch. 
0. 
0. 

Inch. 

0. 

Initial  load. 
ElasUc  limit. 

Tensile  strength. 

0. 
0. 

General  summary. 

Tensile  strength  per  aqaaro  inch  of  orieinal  section ponnda..    101,240 

Elastic  limit  per  sauare  inch  of  original  section do 61, 000 

Elongation  per  inch  after  rupture inch..       .2000 

Elongation  perinch  under  strain  at  elastic  limit do 002067 

Reduction  in  diameter  at  point  of  rupture do 134 

Reduction  in  area  after  rupture,  per  cent  of  original  section 39-2 

Position  of  rupture 1  ".10  from  nock 

Character  of  hrokon  surface silky,  interspersed  with  fine  granular  metal,  radiating  from  the  center 

of  the  fractured  surface. 
Elongation  of  inch  sections ".29*,  ".28,  ".12 


For  chemical  analysis,  see  page  702. 
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No.  6272. 


,   25  square  inch. 
length,  3". 


J.  €fOO 
3,000 
lO,  €HH> 
20,€WO 

40,  OOO 
SO,  OOO 
OOt,  OOO 
<l&,  Of90 

«6.  otyo 

07.000 

ex,  OOO 
e2,ooo 

03,  <X>0 

e4,ooo 
es,  OOO 
eg.  OOP 
er,  «JOO 


70.000 
72,000 
74.,0<K> 

7e.ooo 

7B.OOO 
8^,000 

»*,ooo 
fie,ooo 
s»,ooo 
oo.ooo 

02,OCX» 
«ft,000 

oe,ooo 

100,000 

^  :io4,  OOO 
ioe,ooo 
ioe,ooo 

110.000 
113.<KIO 
X12,«40 


Jneh. 
O. 
.000007 

.000900 

.oooess 

.001000 
.0O1333 
.OOI687 
.002000 
.002200 
.002287 
.002300 

.003000 

.003067 
.007000 
.006700 
.C»O0333 
.000707 
.010400 
.011333 
.011067 
.  012767 
.014067 
.01&433 
.017500 
.018733 
.020600 
.022400 
.024067 


Stioceasive 
cloneation 
per  inch. 


Inch. 
0. 
.000067 


.028007 
.030033 
.032067 


.038500 

.042333 

.045833 

.0500 

.0667 

.0033 

.0700 

.0833 

.1033 

.1207 


.000307 
.000333 
.000334 
.000333 
.000200 
.000007 
.000033 

.001300 

.000307 

.003033 

.001700 

.000033 

.000434 

.000033 

.000033 

.000334 

.001100 

.001300 

.001300    I 

.002007    I 

.001233    I 

.001707 

.001000    , 

.001007    I 

.002266 

.001734 


Permanont 
set. 


/»M. 


Sncc«Miye 

penuaDent 

set. 


Jneh. 


KemarkR. 


InitJalload 


Elastic  limit. 
LoadfeU. 


.002034 
.002060 
.002807 


.003600 

.004107 

.0007 

.0006 

.0067 

.0133 

.0200 

.0234 


Tensile  strength. 


General  tummary, 

•■•-«-o««trisnetli.P««'»*l™''®*"«^®'®^^"«^»«®**<>'* pounds.. 

^^^^^^^^^^^^i^^'^*^^'"'' i^l' 

SSSKiSSSSJ  inch  iiBdOT^CSaTAtii^^^^ 

5SSSSiilSdi«n«t«'»*  point  o'"»P*«>» do- 

KSnctian  in  area  after  rnptare,  per  cent  of  original  section 

pMition  of  ruptnr© at  middle  of  stem 

r^i^r^eterof  bToken  sarfiMe fine  granular,  radiating  from  a  silky  center 

^^^Smof  inchsecttoiui 14,  "^*.  ".14 


112, 640 

07,000 

.1833 

.002300 

.094 

6 
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RIFLE-BARBEL   BTEEL,   ,80   CALIBER. 


No.  5285. 


Marks,  M.  G. 

Diameter,  ".564. 

Sectional  area,  .25  sqaare  inch. 

Gauged  length,  3". 


Ml 


Applieil  loadn. 

Total. 

Per  square 
inch. 

Pounds. 

rounds.    1 

250 

1,000 

1,250 

5,000 

2.500 

10,000 

6,000 

20,000 

7,500 

30.000 

10,000 

40,000 

10,250 

41,000 

10,500 

42,000 

10,750 

43,000 

11,000 

44,000 

11,250 

45,000 

11,500 

46,000 

11, 750 

47,000 

12,000 

48,000 

12,250 

49,000 

12,600 

60.000 

13,000 

62,000 

13,500 

64,000 

14,000 

66,000 

14,500 

58.000 

15,000 

60,000 

15,500 

62,000 

16,000 

64,000 

16,500 

06,000 

17,000 

68,000 

17,600 

70,000 

18,000 

72,000 

18.500 

74,000 

19,000 

76,000 

19,  500 

78,000 

20,000 

80,000 

2U,500 

82,000 

21,000 

84,000 

21,500 

86.000 

21,620 

86,480 

Elongation 
per  Inch. 


Inch. 
0. 

.000100 
.000300 
.000633 
.000967 
.001300 
.001333 
.001367 
.  001433 
.  00883.1 
.009267 
. 010000 
.011000 
.011333 
.011833 
.013000 
.014667 
.016000 
.018167 
.020000 
.022000 
.024333 
.  020607 
.  0293:» 
.032333 
.035000 
.038607 
.0467 
.0500 
.0533 
.0600 
.0700 
.0833 
•.1100 
.1300 


Snccoaaive 
olon^ration 
l>er  inch. 


Inch. 
0. 
.000100 
.000200 
.000333 
.000334 
.000333 
.000033 
.000034 
.000066 
.007400 
.000434 
.000733 
.001000 
.000333 
.OOOSCK) 
.001167 
.001667 
.001333 
.002167 
.001833 
.  002000 
. 002333 
.002334 
.002666 
.003000 
.002667 
.003067 


.0033 
.0033 
.0067 
.0100 
.0133 
.0267 
.  0200 


Permanent 
set. 


Inch. 
0. 
0. 


SoocesaiTO 

pennanent 

set. 


Inch, 


Remarks. 


Initial  load. 


ElasUc  limit. 


Tensile  strength. 


General  summary. 

Tensile  Atrongth  per  aqnaro  inch  of  original  section pounds..    86,480 

Elastic  limit  per  square  inch  of  originalBeotion do...    43,000 

Elongation  per  incti  after  rupture inch..      .1700 

Elongation  por  inch  under  strain  at  elastic  limit do...  .091433 

Keduction  in  diameter  at  point  of  rupture do...       .114 

Ke<1uction  in  area  aft«r  rupture,  per  cent  of  original  section 36. 4 

Position  of  rupture ".45  from  neck 

Character  of  broken  surface granular  at  circumference,  50  per  cent ;  silky  center,  50  per  (vnt 

Elongation  of  Inch  secUons ".09,  ".13,  ".29* 

For  chemical  analysis,  see  page  702. 


■  I 
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Marks,  A.  1^30. 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Ganged  len^li,  3". 


Applied  loads. 


TotaL 


P<mmdM. 
250 
1.230 
2.500 
5.000 
7.500 
10,000 
12,500 
12.500 
12.750 
13.000 
13.250 
13.500 
13.750 
14.000 
14.250 
14.500 
15.000 
15.500 
1ft.  000 
10.500 
17.000 
17.500 
18.000 
18,500 
10.000 
19,500 
20.000 
21.000 
22,000 
23.000 
23.500 


Pers«| 
inci 


L- 


JPinuftds. 
1,000 
5,000 
lO.OOO 
20,000 
80.00O 
40.000 
SO,  000 
50,000 
51,000 
52,000 
53,000 
54,00O 
55,000 
56.00O 
57.000 

5a.ooo 

00,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72.0OO 
74.00O 
76,000 
78,000 
80,OOO 
84,0OO 
88.000 
92,000 
94,240 


Kloneation 
per Inch. 


SaocctMiro 
elongation 
perlnch. 


Inch. 
0. 

.000100 
.000300 
.000633 
.000967 
.001300 
.001067 
.007333 
.007833 
.006333 
.008767 
.009867 
.010333 
.011000 
.012000 
.012700 
.014600 
.016200 
.017W3 
.019967 
.021967 
.024333 
.026600 
.029667 
.032000 
.0346C7 
.038667 
.0467 
.0000 
.0833 
.1367 


Inch, 


.000100 
.000200 


.000334 

.000333 

.000367 

.005666 

.000500 

.000500 

.000434 

.001100 

.000466 

.000667 

.001000 

.000700 

.001900 

.001600 

.001733 

.002034 

.002000 

.002366 

.002267 

.003067 

.002333 

.002667 

.001000 

.008033 

.0133 

.0233 

.0534 


Pormiineiit 

set. 


Inch, 


Successive 

permanent 

set. 


Inch. 


0. 


Remarks. 


Initial  load. 


Elastio  limit. 


Tensile  Htrongth. 


General  eummary, 

Teufle  atrenirtb  per  square  inch  of  original  section ponnds..    94,240 

Elastic  limit  per  •qii»PO  *nch  o^  ^'rf**'^"  »«'t*o» ^^■"    50,000 

Monaation per  incK  »fter mptnre inch..      .2000 

ElonStkm  per  Incli  under  elrain at elastio limit do...  .001667 

BediStioniidiameter  at  pointer  rupture do...       ^24 

Bednotlon  in  are*  after  mptnre,  per  cent  of  original  aecUon 30.2 

Poaitfenof  mptore...... 1  ".15  from  neck 

Character  of  broken  enrfoce ....fine  silky 

Skncation  of  inclE  eectioDS ".28%  ".19,  ".13 
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RIFLE-BARREL   STEEL,    .30   CALIBER. 


No.  6320. 


Marks,  No.  34. 

Diameter,  ".564. 

Sectioual  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Per  squaro 
inch. 

Elongation 
|>er  inch. 

Sacccsaive 

ToUl. 

elongation 
per incb. 

Poundt. 

PoundM. 

Inch. 

Inch. 

250 

1,000 

0. 

0. 

1,250 

5,000 

.000100 

.000100 

2.  r.oo 

10,000 

.000300 

.000200 

5,000 

20,000 

.000600 

.000300 

7,500 

30.000 

.000967 

.000367 

10,000 

40.000 

.001267 

.000300 

12,500 

50.000 

.001667 

.000400 

13.000 

62,000 

.001733 

.000066 

13.260 

53,000 

.001767 

.000034 

13,500 

64.000 

.001867 

.000100 

13,750 

55,000 

. 002167 

.000300 

14,000 

56,000 

. 002767 

.000600 

14.  250 

57,000 

. 003500 

.000733 

14.500 

58,000 

.003933 

.000433 

14,750 

69,000 

.004267 

.000334 

15,000 

60,000 

.  004767 

.000500 

15,500 

62.000 

.006000 

.001233 

16,000 

64,000 

.006833 

.000833 

16,500 

66.000 

.007667 

. 000834 

17,000 

68,000 

.008767 

.001100 

17,500 

70.000 

.009833 

.001066 

18,000 

72,000 

.010867 

.001034 

18,500 

74,000 

.012000 

.001133 

in,  (too 

76,000 

. 013200 

.001200 

10,  r>oo 

78,000 

.  014333 

.001133 

20,000 

80,000 

.016000 

.001067 

21,000 

84.000 

.018333 

.002333 

22,000 

88,000 

.021000 

.002067 

23,000 

92,000 

.024333 

.  003333 

24,000 

96.000 

.027667 

.003334 

25.000 

100,000 

.  031667 

.004000 

20,000 

104,000 

.036333 

.004666 

27,000 

108,000 

. .  0433 

.  006907 

28,000 

112.000 

.0533 

.0100 

29.000 

116.000 

.0700 

.0167 

20,460 

117, 840 

.0933 

.0233 

Permanent 
set. 


Inch. 
0. 
0. 


Successive 

permanent 

act. 


Inch. 


Remarks. 


Initial  load. 


EUaUc  limit. 


Tenailo  strength. 


General  summary. 

Tensile  Htrength  per  square  inch  of  original  section pounds..  117,840 

Elastic  liitiit  per  square  inch  of  originafsection do. . .    53, 000 

Klongation  per  inch  after  rupture inch . .      .  1000 

Elongation  Iter  inch  under  strain  at  elastic  limit do...  .001767 

Keductiou  in  diameter  at  point  of  rupture do. . .       •  ^ 

Beduction  in  area  after  rupture,  i>cr  cent  of  original  section 18. 3 

Position  of  mpture - ".6  from  nwk 

Ch»ract4*r  of  broken  surface granular,  with  silky  spot  near  the  cenier 

Elongation  of  inch  sections ".08,  ".08,  "M' 


BIFUB-BASBBL  STEEL,  .80  GAUBER. 
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CEVaBLE  8XBBL 


Marks,  S.  J.  31. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3''. 


Ko.fi300. 


Blramrtton 

Snwewire 

SaooeMlTe 
jMrmmMot 

Benitflu. 

TotaL 

"Pwtqam 

pwlnok. 

250 
1,250 

1.000 
5,000 
10,000 
9(^000 
90^000 
40.000 
50.000 
95,000 
561 OQO 
57,000 
98.000 
90.000 
00.000 
62,000 
64,000 
66,000 
01,000 
70,000 
72,060 
74,000 
76.000 
78,000 
80.000 
82,000 
84,000 
80,000 
88,000 
90,000 
02,000 
94,000 
06,000 
97,960 

Inch. 
0. 

.000067 

000683 
!000067 
.001300 
.001633 
.001800 
.001883 
.010000 
.011233 
.011700 
.012733 
.013033 
.015833 
.017667 
.019333 
.021667 
.023667 
.029933 
.028333 
.031000 
.084000 
.0400 
.0433 
.0467 
.0500 
.0967 
.0667 
.0767 
.0933 
.1433 

Inch. 
0. 

.000067 
.000283 
.000833 
.000334 
.000833 
.000833 
.000167 
.000033 
.006167 
.001238 
.000467 
.001033 
.001200 
.001900 
.001834 
.001666 
.002334 
.002000 
.002366 
.002400 
.002667 
.003000 
.0060 
.0038 
.0084 
.0033 
.0067 
.0100 
.0100 
.0166 
.0600 

Ineh. 

0. 
0. 

Inch. 
0. 

Initial  IomL 
EImUc  limit. 

T«iisile  strength. 

2,500 

5,000 

7:500 

10,000 

0. 
0. 

•    12,500 

Stso 

14.000 
14,290 
14.900 
14,790 
15.000 
15.900 
10,000 
10,500 
17,000 
17,600 
18,000 
18.500 
19,000 
19,100 
20,000 
20,500 
21,000 
21,900 
22,000 
221900 
23.000 
23,900 
24,000 
24,490 

.010067 

.010067 



Goneral  tummarjf. 

TeaoUe ■femioiUi per  aqnare inch  of  oilffliiidMetioa pounds..    07,960 

XlMtie limit  per  saiiare inch  of  originu  section do...    56,000 

SIPBgfttiflii  per  ineii  after  rapture inch..      .2333 

Slaofatloa  per  inch  under  strain  at  elasticlimit do...  .001833 

fteductSoa  in  diameter  at  point  of  rupture — ? do...       .144 

Seduction  ia  area  after  rupture,  percentof  original  section 44.6 

PMitim  of  rupture l".lftx)mneck 

Chaneler  of  orokea  surfaoe flnenilkv 

lof  inclisectiims ".32*,  ".24,  ".14 

H.  Doc.  54 7 
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BIFLE-BABBEL  STEEL,   .80  CALIBEB. 


CBUOIBLE  STEEL 

No.  6314. 


Marks,  33. 

Diameter,  ^^664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3*\ 


Applied  loads. 

mnntfAflfMi 

Snooesaire 
elongation 
per  inch. 

Permanent 
set. 

Snooeaaire 

permanent 

set. 

Bemarka. 

Total. 

PerBQuare 
Incli. 

per  Inch. 

Pounds. 
250 
1,250 
2,500 
5,000 
7,500 
10,000 
12,500 
15,000 
15,750 

14,250 
14,500 
14,750 
15,000 
15,250 
15,500 
15,760 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22.000 
22,500 
23,000 
23,500 
23,840 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50.000 
60,000 
63,000 

57.000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92.000 
94,000 
95,360 

Inch. 

0. 
.000067 

•.000300 
.000633 
.000967 
.001300 
.001633 
.002000 
.002067 

004083 
.004838 
.013833 
.013767 
.014333 
.015267 
.015833 
.017067 
.019000 
.020667 
.023333 
.025667 
.028333 
.031000 
.034333 
.038000 
.041667 
.046667 
.051667 
.058383 
.066667 
.076667 
.1000 
.1433 

Inch. 
0. 

.000067 
.000238 
.000338 
.000334 
.000333 
.000333 
.000367 
.000067 

.001966 
.000800 
.008500 
.000434 
.000566 
.000934 
.000566 
.001234 
.001933 
.001667 
.002666 
.002334 
.002666 
.002667 

.003667 
.003667 
.005000 
.005000 
.006666 
.008384 
.010000 

.0433 

Inch. 
0. 
0. 

Inch. 
0- 

Initialload. 

Elaatic  limit. 
Load  fell. 

Tensile  strength. 

0. 
0. 

General  eummary. 

Tenaile  atrenfcth  per  square  inch  of  original  section ponnds..    ^360 

Elastic  limit  per  BO  nare  inch  of  original  section • do...    ^^^ 

Elongation  per  incD  after  mpture inch.,     r^ 

Elongation  per  inch  nnder  strain  at  elastic  limit do...  •002067 

Redaction  in  diameter  at  i>oint of  mptnre do. . .       •  12J 

Reduction  in  area  after  rupture,  per  cent  of  original  section 99.i 

Position  of  rupture 1".3  ftom  neok 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections 'M5,".28*,"^ 
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osttcnsLB  snxL 


Xarks,  Ko.  136. 

Diameter,  ''.564. 

Seetional  area,  .25  aqnare  inch. 

Ganged  length,  3". 


^o.  5337. 


Applied  loAds. 


TotaL 


F»tmdM. 
SO 
XXO 
2,500 
6,000 
7,500 
10,000 
12.500 
15,000 
15,250 
15,500 
15.790 
1<,000 
10,250 
10,500 
10,750 
17,000 
17.500 
18.000 
18.500 
18.000 
10,500 
20,000 
2UOO0 
22,000 
23,000 
24.000 
25,000 
28,000 
27.000 
28.000 
28,000 
»,880 


Peraqtuuv 


eraqu 
iseh. 


1,000 

5,000 

10,000 

20,000 

30,000 

40,000 

50,000 

00,000 

01,000 

02,000 

03,000 

04,000 

06,000 

08,000 

07,000 

08,000 

70,000 

72,000 

74,000 

70,000 

78,000 

80,000 

84,000 

88,000 

02,000 

88,000 

100,000 

104,000 

108,000 

112,000 

118,000 

110,020 


SoooeMire 
elongatlop 
perlnoh. 


Ineh. 
.000100 


.001083 
.001307 
.001007 
.002100 
.002187 
.002287 
.002838 


Inch. 
0. 
.000100 


.000100 


.006307 


.008367 


.010600 
.011007 
.012867 
.014100 
.017007 
.019707 


.0433 
.0600 
.0067 
.UOO 


.002500 


.000066 


.000566 

.001367 
.001033 
.001167 
.001107 
.001300 
.001133 
.002867 
.002700 


.003000 

.004007 

.006083 

.0006 

.0007 

.0107 

.0483 


Peimaaent 


Jneh, 


SncoonlTe 
pemuuieiit 

Mt. 


Intk, 


BemarkB. 


Initlftlloiid. 


SiMtio  llmU. 


Tensile  strength. 


General  $ummary. 

TeaiflestnngtIiperaqiiAninchof  orisiiuJ  saoiion ponnds..  110,920 

Saatie  limit  per  Mwure  inch  of  original  ■eoUon do...    00,000 

Waitgatina  per  inch  after  ruptnre inch..      .1333 

SaBgatiaa  per  inch  under  Bcrain  at  elastio  limit * do...  .002100 

Sadaetfoo  in  diameter  aA  point  of  mptore do...       .064 

Sfldnetion  in  ai«a  after  rapture,  per  oent  of  original  aection ^^** 

BoaitioB of  mptoze l".3fromneek 

ClMneter  of  broken  aorfaoe grannlar,  60per  cent;  silky  eccentric  spot,  40  per  cent 

lofindisaotiona ".10,M7*,'M8 
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BirUS^BABEEL  0T&BL,  M  CAUBBS. 


OBiraiBU  SIBIL. 


Marks,  No.  237. 

Diameter,  ^'.564. 

Sectional  area,  .25  aqaare  inch. 

Gauged  length,  "S. 


Applied  ImmU. 

Skmntloii 
perliMiL 

flnoMMire 
•tonntkHi 
perbeh. 

BBraiM«Bt 
ael 

Saco«Mive 

BemarkA. 

TotaL 

PertouAn 

Paundi, 
250 
1.250 
2,500 
5,000 
7,500 
10,000 
12,500 
15,000 
16,000 
16,250 
16,500 
16,760 
17,000 
17.250 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
29,600 

Pounds. 

k'Z 

10,000 
20.000 
80.000 
40,000 
50,000 
61^000 
64,000 
65,000 
66,000 
•7,000 
68.000 
69,000 
70,000 
73,000 
74,000 
76,000 
78,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
104,000 
108,000 
112,000 
116,000 
118,400 

0. 
.000067 

000900 
!000633 
.000967 
.001883 
.001700 
.0OM33 
.008167 
.006767 
.007333 
.007700 
.008338 
.008733 
.009600 
.010700 
.011667 
.018000 
.014383 
.015500 
.018500 
.021400 
.024500 
.028667 
.032667 
.038267 
.044900 
.0567 
.0767 
.UOO 

0. 

.000067 
.000238 

!000834 
.000866 
.000967 
.000688 

.000184 
.004600 
.000596 

iwom 

000400 
!000807 
.001100 
.000067 
.001338 
.001833 
.001167 
.008000 
.002900 
.003100 
.004167 

004000 
.005600 

!0U8 
.0200 
.0833 

Jnek. 
0. 
0. 

0. 

InittollMd. 
ElMiioUBii. 

0. 

0. 

............ 

...2. ..•••.. 

General  sumwuiry. 


Tenilto  streDgth  per  >qn*re  toeh  of  original  leetf  f pounds 

EHMticlimit  per  Moareineh  of  original  eeetion do. 

BBongaiiOB  per  inon  after  mptore ineh 

Elongation  per  Inch  under  alrain  at  alattio  limit do. 

Beduotion  in  diameter  at  point  of  mptnre do. 

Bednetion  in  area  after  mptore,  per  oent  of  original  eeetion 

Position  of  mptnre "Mi 

Uharacter  of  Broken  snrfaoe granular,  69  per  eent;  eilky  eooentrio  apoi,  49 

Xlongatlon  of  inch  eeotiona '"^  " 


118,400 

64.000 

.1888 

.668167 

.054 

l&l 


pereeet 
.li;"W 


11 


jUnB-BARSBL  Sntt,  M  OAUBBB. 


101 


No.  5302. 


Mttk8,32. 

IHametcar,  "JBM. 

8«etioiial  aiea,  J25  square  inch. 

^ged  length,  3". 


AfpiMloada. 


Total. 


Pcreqnan 


•Lar 


pcrneh. 


Mtv* 


cfaBfatfan 
ptrtaebT 


BflOMrlDi. 


SO 
1,S0 
2.100 
5.000 
7,000 
lOlOOO 
12»000 
10,000 
17.000 
17.750 
10,000 
10,250 
10.500 
10,700 
10,000 
10,500 
20^000 
20,500 
21.000 
21.500 
22,000 
22,000 
23.000 
20.500 
2C00O 
20,500 
20.000 
20,000 
27.000 
20LOOO 
20,000 
OSlOOO 
21,000 
02,000 
2^100 


Fmmdt. 
»,00O 
5,000 
10.000 
20,000 
00.000 
OD.00O 
50,000 
«kOOO 
70.000 
71,000 
72.000 
72,000 
74,000 
75,000 
70,000 
70,000 
50,000 
02,000 
04,000 
00,000 
00,000 
00.000 
02.000 
01.000 
00,000 
00,000 


Jnek. 


JfMft. 


/iMft. 

0. 
0. 


IfuA. 


InStiilloAd. 


.001000 


104»000 
108.000 
112;  000 
110^000 
120,000 
124,000 
120,000 
120,700 


.0707 


.0100 


Tensile  etnogfli. 


General  eummarp, 

TVBrflintWgth  peraqmreiBehof  origtealaeetloB pomde..  128,700 

SkaOielteiOperMnareliiehefoElcliuilMeUoB de...    70,000 

Wkmg^Uea'periuehuttaKTaptan Iiieb..     .0738 

BeBfBtioB per tBckuidereirala at  elMllo limit do...  .002800 

BeductloB  fa  diHMter  at p9iBt  of  rapture do...       .024 

Xeteettn  In  area  after  rapture,  per  eent  of  original  eeetioa 8.4 

PeelUm  of  roptoie ".SSflromneck 

^        '     of  brAenaorihoa. flnegraanlar 

I  of  inch  aeetioiia ".07,  ".07,  ".08* 


10^  rifle-barrel  steel,  .30  caliber. 

Samples  taken  from  a  Bolled  Bifle  Barrel. 

No.  6327. 
Marks,  32. 
Breech  end. 
])iameter, ''.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Elongation 
perlnch. 

Sneoessive 
elongation 
per  inch. 

PermaiBent 
set. 

Saccesdive 

permanent 

set. 

Bemarki. 

ToUl. 

Persniuff© 
inch. 

Pounds. 
250 
1,250 
2,500 
5,000 
7,500 
10,000 
12,500 
15,000 
15,250 
15.500 
15.750 
16,000 
16,250 
16,500 
16,750 
17,000 
17.250 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
22,000 
28,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
29,740 

Pounds. 
1,000 
5.000 
10,000 
20,000 
80,000 
40,000 
50,000 
60,000 
61,000 
62.000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82.000 
84,000 
88,000 
92,000 
96,000 
100,000 
104,000 
108,000 
112,000 
116,000 
118,960 

Inch. 
0. 

.000100 
.000333 
.000667 
.001000 
.001333 
.001700 
.002067 
.002200 
.005000 
.005667 
.006333 
.006900 
.007233 
.007667 
.008600 
.009033 
.009667 
.010900 
.012100 
.013333 
.014933 
.016133 
.017567 
.018733 
.021967 
.025333 
.029000 
.033000 
.038000 
.044667 
.0533 
.0700 
.1133 

Inch. 
0. 
.000100 

.000334 

.000333 

.000333 

.000367 

.000367 

.000133 

.002800 

.000667 

.000666 

.000567 

.000333 

.000434 

.000933 

.000433 

.000634 

.001233 

.001200 

.001233 

.001600 

.001200 

.001434 

.001166 

.003234 

.003366 

.003667 

.004000 

.005000 

.006667 

.008633 

.0167 

.0433 

.     Inch. 
0. 
0. 

Inch. 
0. 

Initial  UmwI. 
;  ElasUo  limit. 

]  Tensile  strength. 

■ 

0. 
.    .000038 
.000033 

• 

.000033 
0. 

.006733 

.006700 

Qeneral  summary. 

Tensfle  strength  per  square  inch  of  original  section pounds..  118,960 

Klastiolimitper  sauareinchof  original  section ..do...    60,000 

Elongation  perincb  after mptorie..... inch..      .1433 

Klongatidn  per  inch  under  strain  at  elastic  li  mi  t do ...  .  002067 

Eeduotion  in  diameter  at  point  of  rupture. do...       .074 

licductioii  in  area  after  rupture,  percentof  original  section 34.6 

rositiou  of  rupture 1".37  ftom  neck 

Character  of  broken  surface fine  granular,  radiating  lW>m  a  duU  eccentric  spot 

Elongation  of  inch  sections ".10,  "JO*,  ".13 
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Harks,  32. 

Muzzle  end. 

I>iaiDeter,  ".605. 

Sectional  area,  .20  square  inch. 

Ganged  length,  3". 


Ko.6328. 


lEIimntliiii 

SoooMslTe 
elongfttion 
perlnoh. 

PermaiMnt 

Mt. 

SnoooMlTO 

Kemftrka. 

To«-L  l^'toias^ 

perlieh. 

"•^r"' 

20O 

1,000 

2.000 

4,000 

6,000 

8,000 

10,080 

12.000 

12;  280 

12,480 

12.060 

12,800 

12,000 

12,200 
12,406 
U,60O 
12.800 
14.000 
14460 
14,806 
15,200 
15,000 
1^060 

P^undM. 

1,000 
5,000 

10,000 
20;  000 
80,000 
40,000 
50.000 
60.00C- 
61^000 
62.000 
88,000 
64000 

65,000 

68,000 
07,000 
68.000 

60,000 
70.000 
72,000 
74000 
76.000 
78.000 
fin  MM 

Inek. 
0. 

.000100 
.000838 
.000683 
.001000 
.001338 
.001700 
.062033 
.002067 
.002100 
.002138 
.002233 
5   .002300 
\  .006300 
.006233 
.606687 
.007338 
.008300 
.008033 
.008083 
.610738 
.012000 
.013738 
.015088 
.016288 
.017333 
.021267 
.023700 
.027700 
.031467 
.085800 
.0483 
.0583 
.0683 
.0888 
.UOO 

Inch. 
0. 

.000100 
.000288 

.000867 

.000867 

!000084 
.000088 

.000088 
.000100 
.000067 
.608000 

!000434 
.000666 
.000067 
.000683 

.001000 
.000800 
!001267 
.001788 
.001300 
.001200 
.001100 
.006884 
!002433 

.008767 
.004838 

.0075 
.0100 
.0100 
.0200 
.0267 

Inch. 
0. 
0. 

Inch. 
0. 

Inlilftllond. 
ElMtio  limit. 

Tenalle  strength. 

0. 
0. 
0. 

.006067 

.006067 

16^400            82.000 
16,806    1        M.tt» 

17.800 
18,400 
18;  206 
20.060 
20.880 
2U808 
S^460 
23.200 
24000 
24160 

88.000 
08;  000 

86,000 
100,000 
104000 
106,000 
112.000 
U4000 
120,000 
120.800 

General  summary » 

TttiilBetnagtli  per  eqnareinoh  of  original  leetloo ponnds..  120,800 

ISbstie  limit  per  eqnare  Inch  of  originiSeeotion do...    63.00q 

Sfanotlflo  per  Inca  after  roptare inch..      .1500 

BeagatlOB  pw inch  mider  strain  at  elaetic  limit do...  .002133 

SfldoeCuo  In  diameter  at  point  of  rapture do...       .075 

Beiactfcoinazeaafterraptnre.  per  cent  of  original  section 27.4 

PflsltioB  of  mptare 1".86  from  neck 

Cksraeterof  Inokensnrface ilne  granular  and  silky  metal  interspersed 

JEEfaBgattottofinehaaetiona 'Ml,  ".2f  •.  ".18 
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RIFLE^BARBEL  HTfiKL,    .dO  CALIBER. 


Additional  Spegimbns  fbom  Bollbd  Barbel  taken  out  apteb 

REANNEALma  AT  WATBBTOWN  ARBENAL. 


l^o.  5344. 

Taken  oat  after  reauuealing  by  heating  to  a  low^  cherry  color  and 
cooling  in  lime. 

Marks,  32. 

Breech  middle  specimen. 

Diameter,  ''.606. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3''. 


AppUed  loads. 

Elongation 
per  Inch. 

Sneoeuive 
elongation 
perlnoh. 

set. 

SnoceMlre 
sot. 

BemarkB. 

ToUl. 

Per  miaare 

PoundM. 
200 
1,000 
2,0U0 
4,000 
6,000 
8.000 
10,000 
12,000 
12,200 
12,400 
12,600 
12,800 
13,000 
13,200 
13.400 
13,600 
13,800 
14.000 
14,200 
14,400 
14,600 

13,600 
18,800 
14,000 
14,200 
14,400 
14,600 
14,800 
15,200 
15,600 
16,000 
16,800 
17,600 
18.400 
19,200 
20,000 
20,800 
21,600 
22,400 
28,200 
23,620 

Poundt. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
60,000 
60,000 
61,000 
62,000 
63,000 
64.000 
65,000 
66,000 
67,000 
68.000 
60,000 
70,000 
71,000 
72,000 
78,000 

68,000 
60,000 
70,000 
71,000 
72,000 
73,000 
74,000 
76,000 
78,000 
80,000 
84,000 
88,000 
02,000 
96.000 
100,000 
104,000 
108,000 
112,000 
116,000 
118,100 

Ineh. 
0. 
.000067 
.000300 
.000667 
.001000 
.001333 
.001700 
.002100 
.002133 
.002200 
.002233 
.002300 
.002333 
.002367 
.002400 
.002433 
.002433 
.002467 
.002533 
.002567 
.002683 

.003533 

.004600 

.011667 

.012000 

.012367 

.018067 

.013567 

.015167 

.016383 

.017783 

.021300 

.024500 

.027667 

.031967 

.036500 

.0433 

.0583 

.0633 

.0833 

.1267 

Ineh. 

0. 

.000067 
.000233 
.000367 
.000333 
.000333 
.000367 
.000400 
.000033 
.000067 
.000033 
.000067 
.000a33 
.000034 
.000033 
.000033 

0. 

.000034 
.000066 
.000034 
.000066 

.000900 

.001067 

.007067 

.000333 

.000367 

.000700 

.000500 

.001600 

.001166 

.001400 

.003567 

.003200 

.003167 

.004300 

•004533 

.0068 

.0100 

.0100 

.0200 

.0434 

Ineh. 
0. 
0. 

Ineh. 

0. 

IniUal  load. 

Elastic  limit. 
Load  Ml. 

Tensile  sh^ngth. 

0. 
0. 

0. 

.031700 

.031700 

General  eummary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..  118,100 

Elasticllmit  per  sqoare  inch  of  original  section do...    73,000 

Elongation  per  inch  after  mptnre Inch..      .1W3 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002833 

Bednction  in  diameter  at  point  of  ruptnre do...       .125 

Bednction  in  area  after  rapture,  per  cent  of  original  section 41' 

Fosition  of  rupture r'.5fhmineck 

Character  of  broken  surface fine,  sUky,  interspersed  with  fine  granulation ;  cup^baped  eadi 

Elongation  of  inch  seotiona ",12^  /'Si*  ".15 


i 


BIFIiBHUEEBL  flTBSL,   M  CALIBEB. 

Ko.  6345. 

Specbnen  taken  oat  at  the  same  tune  as  Ko.  £344. 

Xark8,32. 

Muzzle  middle  Ri>ecimen. 

I>iameter, " ^^05. 

Sectional  area,  .20  aqnare  inch. 

Qaoged  length,  3''. 


105 


monaitti 


Inch. 


.€Q1M7 


.0(tt«67 


.010000 
.010090 
.011888 
.OllOQO 
.01208 
.018888 
.015007 
.018807 
.081888 
.04007 
.097888 


.0M7 
.0588 
.0007 

!ll88 


000288 


0008SI 
000809 


000M7 


001500 
001234 


008100 


0100 
0000 

0184 


Intk. 
0. 
0. 


.027097 


Ineh. 


.027087 


X»niark«. 


IniUiUl 


SUfltio  limit. 


Teiuito  AtrenKtli. 


_  .^^^^^^-i.  <ntf«r  MnauunoinehofOTUfkudseetloa ponnds..    121,250 

'^'l^^SfS^mSZSS^^otmi^tMaai r..do...     75,000 

l^^^iJ?tiI3?Suw  rapHi».7^ inch..       Am 


.125 
48.2 

''.OOfhmmeck 


B«dfl«d9B 

TmLtUm  of  "gj?;^  V^ifiiiy.I.^iy/.y."  "iukyViniw                           ipniniJkUoiiV  cuMhapiS  ends 
Cfc«»*ef«v2S»r--Stoii» -. .V. ;. '>.11,".11,".80* 
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BIFIiE-BARBEL   STEEL,    .30  CALIBEB. 


II 


No.  6348. 

Specimen  after  reannealing  by  heating  to  a  high  red  heat,  approach- 
ing yellow  color,  and  cooling  in  lime. 

Marks,  32. 

Middle  specimen. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Sncoessire 
elonfi;ation 
per  inch. 

Permanent 
set. 

Snoeemire 

pennluient 

set. 

Bemarka. 

Total. 

Per  sqaare 
ioc^. 

Pounds. 

200 

1,000 

2,000 

4.000 

6,000   , 

8,000 

10,000 

12,000 

14.000 

14,200 

14.400 

13,600 
13,800 
14,000 
14,200 
14,400 
14,600 
14,800 
15,200 
15,600 
16,000 
16,800 
17,600 
18,400 
19,200 
20,000 
20,800 
21,600 
22,400 
23,200 
23.860 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
60.000 
60,000 
70,000 
71,000 
72,000 

68,000 
69,000 
70,000 
71,000 
72,000 
73,000 
74.000 
76,000 
78,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
104.000 
108,000 
112,000 
116,000 
119,300 

Inch. 
0. 

.000100 
.000333 
.000667 
.001000 
.001333 
.001700 
.002033 
.002433 
.002467 
.002SO0 

.006000 

.006167 

.010233 

.010667 

.011133 

.011667 

.012383 

.013667 

.015000 

.016500 

.018867 

.022167 

.026433 

.029633 

.034033 

.0400 

.0467 

.0567 

.0700 

.1133 

Ineh. 
0. 
.000100 
.000233 
.000334 
.000333 
.000333 
.000867 
.000333 
.000400 
.000034 
.000083 

.002500 

.001167 

.004066 

.000434 

.000466 

.000534 

.000666 

.001334 

.001333 

.001500 

.002367 

.003300 

.004266 

.003200 

.004400 

.005967 

.0067 

.0100 

.0133 

.0433 

Inch. 

0. 
0. 

Inch. 
0. 

Initial  load. 

ElasUc  limit. 
Load  fell. 

Tensile  strength. 

0. 

.000033 
.000033 

.000033 
0. 

*   * 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  119,300 

Elastic  limit  per  sauare  inch  of  original  section do...    72,000 

Elongation  per  inch  aft«r  rupture inch . .      .  1600 

Elongation  per  inch  under  s&ain  at  elastic  limit do. . .  .  002500 

Reduction  in  diameter  at  point  of  ruptare do. . .        .16* 

Redaction  in  area  after  rupture,  i>er  cent  of  original  section 49.7 

Position  of  rapture ".8  A*om  neck 

Character  of  broken  surface silky,  interspersed  with  fine  granulation ;  cup-shaped  ends 

Elongation  of  inch  sections ".27*.  ".  12,  ".09 


iilii 


lOFLE-BARBEL  STEEL,   .30  CALIBER. 


lOT 


TnWwiiBBii  8IBEL 


^nrks,  No.  35. 

3>iameter,  ".564. 

^^tional  fkvesky  J25  sqaare  inch. 

Oaaged  length,  3". 


I7o.  5321. 


Applied  ]<MdS. 

Bongafcion 
perbich. 

elongaUoa 
perTnch. 

Mt. 

permaiiciit 

Benuurks. 

TotaL 

■ 
PerMrpja« 

PoimdM. 
250 

1,250 

%S00 

5.O0O 

7,500 

10,000 

12,500 

15,000 

15,290 

15,500 

15,750 

16.061) 

PomdM. 
1.000 
5,000 
10.000 
29,000 
30,000 
40.000 
50,000 
60,000 
61,000 
62,000 
63.000 
64,000 
65.000 
08^  000 
97.000 
68.000 
69,000 
70.000 
72,000 
74,000 
76.000 
78.000 
80.000 
82,000 
84.000 
86,000 
88,000 
90.000 
02,000 
94.000 
96.000 
96,000 

104!  000 
108.000 
112,000 
115,700 

Jim*. 
0. 
.000067 
.000300 
.000667 
.001000 
.001333 
.001667 
.002033 
.002067 
.002128 
.002233 
.008833 
.008633 
.009183 
.009400 
I 010000 
.010438 
.011300 
.012867 
.014000 
.015667 
.017000 
.018607 
.090000 
.021667 
.023333 
.  025333 
.027833 
.029000 
.031333 
.033667 
.036338 

!0467 
.0667 
.0733 

Inch. 
0. 

.000067 
.000233 
.000367 
.000333 
.000333 
.000834 
.000366 

!000066 

.000100 

.006100 

.000800 

.000500 

.000207 

.000600 

.000483 

.000867 

.001367 

.001833 

.001067 

.001388 

.001667 

.001838 

.001667 

.001666 

.002000 

.002000 

.001667 

.002333 

.002334 

.002666 

.002667 

.0077 

.0100 

.0166 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initial  loud. 
Elaatio  limit. 

Tensile  strength. 

0. 
0. 
0. 

•    16,So 

1  loisoo 

>    16,750 

'    17,060 

.    17I2B0 

;    17.  MO 
18,000 

18.500 

19,009 

19.500 
20,000 
20,560 
21.000 

>    21  500 

22.  ^>00 

22.500 
23.900 
23.600 
24,009 
24.500 
25,000 
26,000 
27.000 
28,000 
28.940 

General  eummarp. 

Tenafls  atraupth  per  sqiiAreinolioforigfaud  section ....pounds..  115,760 

KlMtieJfait^rMnarolnchoforiginareection ;do...    62,000 

BoBcat JOB  DOT incn  after  mptare - mch..     .1000 

l3SSpS?SS5^ratralB at alastlo limit do...  .002138 

JWiittminiaiBeteratpointof  rupture.....      ..... do...       .034 

Medaetiaa  in  aren  after  Tap*un,V^rwiitotoT\gijiMlB«ction //.V-:i_    ^^'Z 

^^*'^'i'2f£2h!^SSSS!..r..... .:;.:...::;.... ".09,''.iv'.w 
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BIFLE-BARREL  8TEKL,  .SO  CALIBER. 


No.5331>. 


Marks,  Ko.  38. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

ElOllMtlOII 

perineh. 

Soccessive 
perlneh. 

■et. 

Saooessire 

ReiBArla. 

ToUl. 

Per  square 

Pounds. 
250 
1,250 
2.600 
5.000 
7,500 
10,000 
12,600 
15,000 
17,000 
17,250 

15.760 
16,000 
16,250 
16,500 
16,750 
17,000 
17,250 
17,600 
17,750 
18,000 
18,600 
19,000 
19,600 
20,000 
20,500 
21,000 
21,600 
22,000 
22.600 
28,000 
23,500 
24,000 
24.600 
25,000 
26,000 
27,000 
28,000 
28,920 

Pounds. 
1,000 
6,000 
10,000 
20,000 
80.000 
40.000 
60,000 
60,000 
08,000 
08,000 

63.000 
64,000 
66,000 
66,000 
97,000 
68,000 
69,000 
70,000 
71.000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
84,000 
86,000 
88.000 
90,000 
92,000 
94,000 
96,000 
08,000 
100,000 
104,000 
168.000 
112,000 
115,600 

Inch, 
0. 

.000100 
.000300 
.000667 
.001000 
.001333 
.001700 
.002038 
.002267 
.002333 

.003483 

.007167 

.008700 

.008933 

.009067 

.009500 

.010000 

.011333 

.011933 

.012667 

.013667 

.015000 

.016667 

.018333 

.019667 

.02  500 

.023100 

.024833 

.026667 

.028667 

.030733 

.033333 

.035833 

.039067 

.0467 

.0567 

.0783 

.1360 

Inch, 
0. 

.000100 
.000200 
.000867 
.000333 
.000833 
.000367 
.000338 
.000?34 
.000066 

.001100 

.003734 

.001533 

.000233 

.000184 

.000438 

.000500 

.001333 

.000600 

.000734 

.001000 

.001338 

.001667 

.001606 

.001834 

.001833 

.001600 

.001733 

.001834 

.002000 

.002066 

.U02600 

.002500 

.003234 

.007638 

.0100 

.0166 

.0667 

Inch. 
0. 
0. 

Inch. 
0. 

JniUalload. 

ElMlic  limit. 
Loud  fell. 

a 

0. 
0. 

General  OMmmory. 

Tensile stranfth  per  sqtuure  inch  of  orlgiiud  section pounds..  116,609 

Slnstic  limit  per  sannre  inch  of  original  section do...    69,009 

Klongation  per  incQ  after  rupture looh..      .IW 

Elongation  per  inch  under  strain  at  elaatio  limit do...  .008333 

SednctioD  in  diameter  at  point  of  rupture do...       .064 

Reduction  in  area  after  rupture,  per  cent  of  original  section 18.9 

Position  of  rupture l"Mtnmw»ik 

Character  of  broken  surfkoe fine  granular,  radiating  iVom  a  dull  spot  near  the  ciroumferenes 

Elongation  of  inch  sections ".18,  ".18*,  ".U 


BBia-BABBBL  SIBIL,  M  OAUBII. 
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No.  39. 


BiKfiStt. 


/\ 


J^tmalareA,  .25  square  inch. 


SnooeBsiTe 
ekmntioii 
per  meh. 


.0001f7 


.000133 

.001700 
.000834 

.ooaioo; 


.001600 
.001784 


.OOIMO 
.002267 


.002833 
.002067 
.002338 


.0007 


.0100 
.0108 


.0184 


Mk 


Inch. 
0. 
0. 


Saeo6MtT« 
pemuneat 


Sonarkt. 


Initial  l<Md. 


EU«|ioll9it. 


Tenafl*  steeDgth. 


€^€mmrel  BummtLry, 


.-usrmapa*^  Ineh  of  oriciaal  aaettw ponnds..  108,240 

SfTZ^!!r«2?taMA  •ft^^  "»P*'*™ iiwh..  .8888 

'^^S2Seb«i»d«r«*»*"**«^«o>«n»*t do...  .008188 

^^Uoaeter  *t  point  of  rupture do...  .184 

ilniu«aifcA0"^P^'^P^^°^^'®^S^'^*^''^^ -  ^^•* 


of  mptore-  _  _  _.  ^^ 
of  teokon  •«™** 


atmiddleof  L 

•11^7,  iatenperaed  widi  fine  gmaoUftkia 

, MC".80*."a« 
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BIFLE-BABBEirSTEEL,  .80  CALIBEB. 


CBVCIBLE  STEEL  FOB  PBESSITRE  BARSEL8. 
No.  6350. 


Marks,  No.  40. 

Diameter,  ^'.564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3''. 


Applied  loads. 

Elonntion 
permch. 

SaoceeoiTe 
elongation 
perlnch. 

Permanent 
set. 

Snoceasive 

permanent 

set. 

Bemarks. 

Total. 

Per  eqaare 
Incli. 

Poundi. 
250 
1,250 
2.500 
5,000 
7.500 
10.000 
12,500 

12,000 
12,250 
12.500 
12.750 
13.000 
13,500 
14,000 
14.500 
15.000 
15,500 
16.000 
16,500 
17,000 
17,500 
18,000 
18,500 
19.000 
19.500 
20.000 
20,500 
21,000 
21,500 
22.000 
22.500 
23,000 
23.500 
24.000 
24,190 

PoundM. 
1,000 
5.000 
10,000 
ao.000 
30,000 
40,000 
50,000 

48,000 
49,000 
50.000 
51.000 
52,000 
54,000 
56,000 
58.000 
60.000 
62,000 
64.000 
66.000 
68.000 
70.000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
84,000 
86,000 
88.000 
90,000 
92,000 
94,000 
96,000 
96,760 

Inch. 
0. 
.000067 

.000267 
.000633 
.000067 
.001300 
.001667 

.003833 
.005300 
.006000 
.006700 
.007400 

.010067 

.011667 

.013000 

.014500 

.016200 

.018000 

.020000 

.022000 

.024000 

.026167 

.028833 

.031333 

.034333 

.037338 

.041333 

.045667 

.050000 

.0567 

.0667 

.0838 

.1033 

.1367 

Inch. 
0. 

.000067. 
.000200 
.000366 
.000334 
.000333 
.000367 

.002166 
.001467 
.000700 
.000700 
.000700 
.000933 
.001734 
.001800 
.001328 
.001500 
.001700 
.001800 
.002000 
.002000 
.002000 
.002167 

Inch. 
0. 
0. 

Inch. 
0. 

IniUalload. 

Elastic  limit. 
Load  fell. 

Tensile  strengUi. 

0. 

• 

.002666 
.002500 

:;"" 



.003000 

.003000 

.004000 

.004334 

.004333 

.0067 

.0100 

.0166 

.0200 

.0334 

Gmieral  summary. 

Tensile  strength  i>er  sqoare  inch  of  oriffinal  section pounds..    96,700 

Elastic  limit  per  square  inch  of  original  section do . . .    50. 000 

Elongation  per  inch  after  mptare inch..      .2267 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001667 

Seduction  in  diameter  at  point  of  rupture do...       .144 

Keduotion  in  area  after  rupture,  per  cent  of  original  section 44.6 

Position  of  rupture l".7flnomneck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".16,  ".38*.  ".U 


fiIFLE-BABS£I<  8TEEL,  «S0  CALIBEB. 
ITo.  £353. 


Ill 


Marks,  41. 

Diameter,  '^.564. 

SectioDal  area,  .25  square  inch. 

Gauged  length,  3". 


Eloo£atSon 
perlnch. 

akmntloii 
per  inch. 

Pennaneiit 

Mt. 

permaaent 
set. 

Bemarks. 

TotaL 

^•'i^T" 

250 
1.250 
2,500 
5,000 
7.500 
10.000 
12.500 
15,000 
16.750 
17.000 
17.250 
17,500 
17.750 
18.000 
18.250 
18,500 
19.000 
19.600 
20.000 
21.000 
22.000 
28.000 
24,000 
25.000 
20,000 
27.000 
28.000 
29.000 
29^880 

1,000 
ft.  000 
10.000 
20.000 
30.000 
40.000 
50.000 
80,000 
07.000 
08.000 
89.000 
70.000 
71.000 

73.000 
74.000 
78,000 
78.000 
80.000 

IndL 
0. 

.000133 
.000333 
.000087 
.001000 
.001383 
.001087 
.002000 
.002200 
.002500 
.004838 
.005133 
.005S33 
.008033 
.008867 
.007333 
.008167 
.000333 
.010M7 

IndL 
0. 

.000133 
.000200 
.000884 
!000333 

000333 
;000334 
.000388 
.000800 

000300 
.002383 
.000800 

000400 
!000500 
.000684 
!000666 
!000834 
.001166 
.001384 
.008300 
.002506 
.002800 

009400 
.008767 
.004167 
.005700 
.007633 
.0160 

Indk. 
0. 
0. 

Indi. 
0. 

Initial  load. 
Elaatlo  limit. 

0. 

0. 

.002338 

.002338 

84.000    !      .013967 
8B.O0O    .      .018533 
92,000    1       .010333 

96,000 
100.000 
104.000 
108,000 
112,000 
U8.000 
U9,9[20 

.022733 
.020600 
.080667 
.086367 
044000 
'.0600 

General  ountmory. 

THHlloairaiigthperaqiiftre  inch  of  original  seoUon • ponnds..  119,520 

TtlMfiff  hmft  prr  nnnam Innh  trf  orlginaTsecUon do...    67,000 

r  incn  after  rapture inch..      .1900 

r  inch  under  strain  at  elaatio  limit do...  .002200 

Jiameter  At  point  of  rupture do...       .204 

Seduction  in  area  after  mptuze,  peroentof  original  section 50.3 

Peaitian  of  mptnre • at  middle  of  etem 

Chaneterof  broken  surfaoe UneiSilky;  oup-shaped  ends 

Bongitioaof  inchseotione ".10,  ".38*,  ".09 
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UFU^BABSEL  fiTBEL,  M  OAUBSB. 


N0.535C. 


Marks,  42. 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3''. 


Applied  loads. 

Ekmntlon 
permch. 

SvooMaive 

•longatloii 

per  inch. 

Fannanent 
•et. 

flaooaaalY9 

pcRoa&ODt 

aet. 

Remarks. 

Total. 

Persaoare 

Pounds. 
250 
1.250 
2.500 
5,000 
7,500 
10.000 
12,000 
12,250 
12,500 
12,000 
12,250 
12,500 
12,750 
18,000 
18,250 
18,500 
14,000 
14.500 
15,000 
16.000 
17.000 
18.000 
19.000 
20.000 
21.000 
22.000 
22.100 

Pounds. 
1,000 
5,000 
10.000 
20,000 
80,000 
40,000 
48,000 
48.000 
50.000 
48,000 
48,000 
50,000 
51,000 
52,000 
53,000 
54,000 
56.000 
58,000 
60,000 
64.000 
68.000 
72,000 
76,000 
80,000 
84.000 
88.000 
88,760 

IndL 
0. 

.000100 
000388 
!000667 
.001000 
.001867 
.001688 
.001667 
008800 
!  012700 
.013400 
.OHSOO 
.014867 
.015667 
.016667 
.017500 
.018600 
.021667 
.023500 
.028000 
.034338 
.040683 
.048383 
.0638 
.0833 
.1167 
.1733 

Inch. 
0. 

.000100 
000283 
.000334 
.000833 
.000867 
.000266 
.000084 
.001683 
.008400 
.000700 
.000800 
.000667 
.000600 

! 001000 

.000683 

.002000 

.008167 

.001883 

.004500 

.006883 

.006300 

.007700 

.014867 

.0200 

.0334 

.0666 

JndL 
0. 

In9k. 
0. 

Initial  lead. 
EUatleliBit. 

Tensile  atrenfth. 

.001888 

.001883 

General  eummary. 

Tensile  strength  per  square  inch  of  original  aeetion pounds..      88.700 

Blastio  limit  per  square  inch  of  originalaeotion do...      49,000 

Xiongntion  per  inch  after  rupture ineh..       .2400 

Xlongationper  inch  under  strain  at  elastio  limit da...    .001667 

Beduction  ladiameterat  point  of  rapture do...        ^l^ 

Beduction  in  area  after  rupture,  per  cent  of  original  seeiion 44  8 

Position  of  rupture V'Mtmnnsct 

Character  of  broken  surface silky 

Ekngatiwi  of  inch  sections ".16,  "  JT,  ".U 


BIFLE-BABBEL   STEEL,  .30  CALIBEB. 


113 


o  o 

s^ 


II 

SI 

IS 

Ifi 


■i  th. 


^  s^s  ssss 


:  :& 

•  •  ♦* 

•  ■  a 

:  18 


*    5(    3 


^•« 


l-i 

D  i-  «       ^ 

§s.s  I 

till 


H  1,'  u  J 


•  •  o  o 


I 

s 
a 

§ 

OQ 


ill 

ill 


iili 


^  M  i-l  f-l  M  i-l  f-i  eif^eiCift        i-l        r-l<H^        r-*        i-«r-i^        C4e4r-lC4 


Mi 


!§§§§§$  §i§i§  isiii  s  §§§  i§§§ 

is'sSs'ss     s'sss'a"  SjSsfssf  a  a's's  g'fsa 

(?' (H  f-l  iH  (H  vH  i-«  iH        iHfi^^^tH        rH        ^4  fH  i-«        t-«        iH 


{§§§§§§  u%u  iiiii  §  §§§  §§ii 


ilS 


■Sss^sss     ss)as;3  asass  s  sas  ssss 


1iS§ii§     SSiilS  SiS§§  §  §S§  SSil 


It 


=  i 


3S  SS;;^ 


H.  Doc.  54 8 


MB  iiiii  i  ill  iii 


i 


ROLLED  RIFLE  BARRELS,  .30  CALIBER. 


SPEOIAIiLT  TEEATED. 


115 


r  ) 


BOLLED  BIFLS  BAUttSLS,   .90  CALIBBB.  117 

Ko.  39y  Behbated  in  Oas  Fubkacs  anb  Annealed  in  Ohabcoal* 

No.  6361. 
Marks,  39.     Breeeh  end. 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Ganged  len^h,  3''. 


jMrtiMii. 

SaaoMsive 

PenuBflnt 

Ml. 

SaeoewlTe 

Mt. 

— 

TotaL 

Pot  miuvb 

pflrteoh. 

250 
1,250 
2,500 

5,000 
7.500 
10.000 
12.600 
14,000 
14,250 

12.760 
12,000 
13.250 
12.500 
13.710 

.  14,000 
14,250 
14.500 
14.750 
15.000 
15,500 

.    10.000 

'  10,600 
17.000 

:  17,500 
18,000 
18,600 

'■  18.000 
10,500 
20.000 
20.500 
21.008 
21*500 
22.000 
22.600 
23.000 
23,600 
22,810 

Pomndt, 
1,000 
5.000 
10.000 
20.000 
80,000 
40,000 
60,000 
68,000 
57.000 

51.000 
52.000 
58.000 
64.000 
66,000 
50.000 
97.000 
58,000 
80.000 
80,000 
02.000 
04,000 
08,000 
08.000 
70.000 
72.000 
74.000 
70,000 
78.000 
80.000 
82,000 
84,000 
88^000 
88.000 
80.000 
82,000 
84.000 
86.040 

Inek. 
0. 
.vuvtw 
.000338 

.000700 
.001033 
.001887 
.001733 
.001883 

•  001807 

.004088 

.005138 
.007000 
.000833 

•  010000 
,011083 
.012000 
.012888 
.013700 
.014087 
.018888 
.018807 
.021000 
.023383 
.025833 
.088383 
.081080 
.084107 
•087500 
•041500 

'.048688 

.065087 

.0887 

.0783 

.0887 

.1087 

.1503 

Inek. 

0. 

.008100 
.000888 
.000087 
.000838 

!000200 

looiioo 

.001807 
.002833 
.000787 
.080433 
.000887 
.080633 
.000887 
.000087 
.008206 
.001734 

;008838 
.008500 
.002800 
.002087 
.008187 
.008833 

!008833 

.004600 
.006884 

•011083 
.0080 

.0184 
.0200 
.0408 

Jiuk. 
0. 
0. 

Ineh. 
0. 

InttlAlloiid. 

• 

BiMtleliailt. 
LMMlfelL 

0, 
0. 





General  eurn'mart^, 

Tensfle •trangth  per  iqinre inch cf  Ofigliud  seotioii pounds..    86.840 

KbMtielhnH  pertaiiare  liMh of  origliuu  Mctkm do...    87,000 

£loB||sdoB  per  ioett  after  rnptiRO inch..     .2107 

Ekmieatloii  per  Inch  under  strain  at  elMtio  limit do...  .001807 

Sadnetton  in  diameter  at  point  of  raptare do...       .124 

Redaetloninanaafterraptare.  per  cent  of  original  aection 38.2 

Poeition  of  mptare ".84flromneok 

Chnneler  of  broken  snrliMe ailky,  and  line  grannlar  metal  Intenperaed 

i  of  ineh  aeetioiie ".83%  ''.18;  ".14 


118 


90LLBD  RIFLE   BARBELS,    .90  CALIBER. 


No.  6362. 


Harks,  39.    Muzzle  end. 
Diameter,  '^505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  Z". 


Applied  loMlB. 

perineh. 

SnoceMire 
elonntion 
periDCh. 

Pemuuient 

set. 

SacceMive 

permanent 

■et. 

BemArkt. 

ToUl. 

PerMOAre 
inch. 

PoMndt. 
200 
1,000 
2^000 

4,000 
6,000 
8,000 
10,000 
11,000 
11,200 
11,400 

10.400 
10,600 
10,800 
11,000 
11,200 
11,400 
11.600 
11,800 
12,000 
12,400 
12,800 
13,200 
13,600 
14,000 
14,400 
14,800 
15,200 
15,600 
16,000 
16,800 
17,600 
18,400 
19,200 
19, 510 

PwindM. 
1,000 
5,000 
10,000 
20,000 
80.000 
40,000  « 
50,000 
56,000 
56.000 
57,000 

52,000 
53,000 
64,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70.000 
72,000 
74,000 
76,000 
78,000 
80,000 
84,000 
88,000 
92.000 
96,000 
97,560 

0. 

.000133 
.000867 
.000700 
.001083 
.001400 
.001733 
.001867 
.001083 
.002000 

.008600 

!004538 

.008000 

.009667 

.012100 

.012833 

.013200 

.014000 

.014933 

.016667 

.018667 

.020667 

.023000 

.025167 

.027667 

.030167 

.032833 

.036000 

.039667 

.048383 

.0683 

.0767 

.1100 

.1533 

InA. 
0. 

.000133 
.000234 
.000338 
000333 
.000367 
.000333 
.000134 
.000066 
.000067 

.001600 
.000933 
.' 003467 
.001667 
.002483 
.000733 
.000367 
.000600 
000933 
.001734 
.002000 
.002000 
.002333 
.002167 
.002500 
.002500 
.002666 
.003167 
.003667 
.008666 
.014967 
.0184 
.0333 
.0483 

0. 
0. 

InA. 

0. 

InitUlloMl. 

ElMtto  limit. 
Load  fell. 

Tensile  strength. 

.000033 

.000033 

General  Bummary, 

Tensile  strength  per  sqiure  inch  of  oriffinal  section '. ponnda..    97,550 

Elssticlimit  per  sqoare  inch  of  originiu  section '. do...    57,000 

Elongation  per  incD  after  mptnre inoh..     .2133 

Elongation  per  inch  under  strain  at  elastic  limit do...  'OOaoOO 

Redaction  in  diameter  at  point  of  ruptare do . . .       .095 

Reduction  in  area  after  mptnre,  per  oent'of  original  section 84.0 

Position  of  rupture 1".6  fh>m  neck 

Character  of  broken  sdrCsce silky,  and  fine  granular  metal  interspersed 

Elongation  of  inch  secUons... 'M9,  ".31*.  "l^ 


BOLLED  BIBLE  BABBELS,   .90  CALIBBB. 

No.  391,  BOIXBD,  AND  AlOOBALED  IN  OHABCOAL. 

No,  5363, 
Marks,  391.    Breech  end. 
Diameter,  ''.564. 
Sectional  area,  J25  square  inch. 
Gauged  length,  3". 
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pM^lZeb. 

SiMoeMWe 

■eft. 

SaooeMire 
pemaneiit 

Mt. 

Roiuirki. 

TMiL 

PeraqaaiTB 
inch. 

PatmdM. 
250 
1.250 
2.500 

5.000 
7,500 
10,000 
13.500 
15.000 
15^250 
15,500 

14.000 
14.250 
14.500 
14.750 
ISvOOO 
15,250 
15,500 
101 000 
10^500 
17,000 
17,500 
18,000 
18,500 
1»,000 
19^500 
20.000 

24,760 

1,000 
5.000 
10.000 
20.000 
80.000 
40.000 
50,000 
60^000 
61.000 
02,000 

50^000 
57,000 
58.000 
50.000 
00.000 
61,000 
62,000 
64,000 
66.000 
08.000 
70,000 
72.000 
71,000 
76,000 
78.000 
80,000 
84,000 
88.000 
02,000 
96.000 
80,040 

IndL 
0. 

.000133 
.000800 
.000683 
.000067 
.001300 
.001633 
.001967 
.002000 
.002067 

.004167 
.007388 
.011833 
.012667 
.013333 
.013783 
.014400 
.016667 
.018333 
.020067 
.028000 
.024083 
.027333 
.030500 

!036267 

.044000 

.063000 

.0667 

.0033 

.1500 

Inch. 
0. 

.000133 
.000167 
.000383 
.000334 
.000333 
.000333 
.000334 

!000067 

.002100 
.008166 

004000 
[001334 
.000666 

000400 
.000667 
.002167 
.001706 

!003033 
.001033 
.002400 
.008167 
.002833 
003034 
.007733 
.000000 
.0137 
.0266 
.0667 

Inch. 
0. 
0. 

Inek. 
0. 

InitUllfMMl. 

Elastte  limit. 
Loud  Ml. 

Tensile  Btnugth. 

0. 
0. 
0. 

:::::;:;;:::::::":::": 

,.. 

Oeneral  iummary, 

TeuilestoaDgtliperaqiureiiiehof oriffinalseetlon poandi..    00,040 

Elastic  limit  par  sqiutre  inch  of  original  aeotion do...    62,000 

EioMatlon  per  Inch  ArtorroptaTe inch..      .2300 

-         -      wr ineh under sMn at elnetio limit do...  .008067 

1  diameter  nt  point  of  raptare do...       .184 

J  IB  are«  after  rapture,  per  oent  of  original  section 41.0 

^sttitm  of  mptnre 1".24  from  neck 

Claneter  of  broken  snr£M» silky,  and  fine  granular  metal  interspersed 

BanptioDof  inehaeetlons ".14,  ".31*,  ".24* 
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ROLLED   RIFLE   BARRELS,    .30   CALIBER. 


No.  5864. 


Marks,  391.    Muzzle  end. 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  3". 


Applied  loads. 

mamnUm 
per  inch. 

Sacceaaire 
eloDgation 
per  inch. 

PenDanent 
aet. 

aet. 

Total. 

Per  aqnare 
ioch. 

Bemarks. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
13,000 
13,200 
13.400 

12,000 
12,200 
!  12, 400 
12,600 
12,800 
13,000 
13,200 
13.600 
14,000 
14,400 
14,800 
15, 200 
15,600 
16,000 
16,800 

Poundt. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60.000 
65,000 
66,000 
67,000 

60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
84.000 
88,000 
94,000 
98,000 
100.000 
103,500 

Inch. 

0. 

.000100 
.000633 
.000633 
.000967 
.001300 
.001667 
.002033 
.002167 
.002233 
.002267 

.004067 

.004667 

.00'/333 

.013267 

.013667 

.014167 

.015333 

.016500 

.018500 

.020400 

.022667 

.025000 

.027167 

.029833 

.035333 

.042333 

.0600 

.0733 

.0867 

.1500 

Inch. 

0. 
.000100 
000633 

o! 

.000334 
.000333 
.000367 
.000366 
.000134 
.000066 
.000034 

.001800 

.000600 

.002666 

.005934 

.000400 

.000500 

.001166 

.001167 

.002000 

.001900 

.002267 

.002333 

.002167 

.002666 

.005500 

.007000 

.017667 

.0133 

.0134 

.0638 

Tnek. 

0. 
0. 

Inch. 
0. 

Initial  load. 

Rlaatie  limit. 
Load  fell. 

Tensile  stranf^b. 

6. 

.000038 

.000033 

17,000 

18,800 
119,600 

20,000 
,20,700 

General  summary. 

Tensile  strength  per  sqaare  inch  of  original  section pounds. .  103, 500 

Elastic  limit  per  square  inch  of  original  section do...    67,000 

Elongation  per  incn  after  rupture inch. .      . 2333 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  0023117 

Kednction  in  diameter  at  point  of  rupture do. . .       .135 

Reduction  in  area  after  rupture,  per  cent  of  original  section 46.2 

Position  of  rupture ".MAtmineek 

Character  of  broken  surface flnesilkr 

Elongation  of  inch  sections ".14,  ".19,  ".37» 


bolled  biflk  basrbls^  .30  calibbb. 
Additiokal  Sfboimbns. 

1^0,  6373. 
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Marks,  391.    Muzzle  seoond. 
Diameter,  ''.564. 
Sectional  area,  .25''  square  inch. 
Oaaged  length,  3". 


BloDniion 
perlneh. 

SaeoeniTB 

Penuuent 

Mt. 

SlMMMMive 

BMBArks. 

TotaL 

Ptfoqnare 

«lMintioa 
perlneh. 

200 

1,000 

2.000 

4.000 

«.000 

8.000 

10,000 

1^000 

12,000 

Fnmdt. 
1,000 
6.000 
10.000 
20,000 
30.000 
40,000 
90,000 
60.000 
60.000 
60,000 
61,000 
62.000 
62.000 
63,000 
63,000 

56,600 
56.600 
66,000 
60,606 
61.000 
62.000 
63.006 
64.000 
68,000 
68.000 
70.000 
72,000 
7i000 
76,000 
78,000 
86,000 
84,000 
88,00(^ 
92,000 
96,000 
100,000 
102,000 

Inch. 
0. 

.000133 
.000900 
.000633 
.001000 
.001367 
.001733 
.002133 
.002193 
.002133 
.002167 
.002238 
.002233 
.002900 

InOi. 

0. 

.000133 
.000167 
.000333 
.000367 
.000367 
.000366 
.000400 

0. 

0. 
.000034 

o! 

.000067 

Inch. 
0. 
0. 

IfUk, 
0. 

Initial  load. 

Alter  10  minntoB. 

After  20  ninutea. 
Blaatic  limit. 
Snatained  U  niautea; 
then  load  feU. 

After  C  minutes. 
After  10  minntea. 

Tensile  strengtli. 

0. 
0. 

12,280 
12,400 

j     ",«w 

12,600 
12.660 

11,880 

.008267 

.600687 

.603033 

.004107 

.666667 

.613667 

.014533 

.014733 

.016600 

.018667 

.021067 

.022367 

.024388 

.027067 

.020783 

.082500 

.089000 

.047600 

.0667 

.0788 

.0967 

.1583 

.000967 

.000400 

.000266 

.000284 

.002860 

.007000 

.000860 

.000200 

.001767 

.002167 

.002400 

.001300 

.001066 

.002734 

.002666 

.002767 

.006800 

.006500 

.0002 

.0106 

.0234 

.0566 

■"ii'ooo" 

12,200 
12,400 
12.600 
12,800 
13,200 
13,000 
14,000 
14.460 
14,800 
15.200 
15.606 
16,606 
16^600 
17,606 
18.400 
10,200 
20,000 
20.400 

General  $ummary, 

TfliMaoatrei^lth  per  square  inch  of  original  section ....pounds..    102,000 

Klaetici  limit  per  eonare  Inch  of  original  section do...     68,000 

EhmgKtSon  per  incn  after  rupture inch..       .2267 

xaongatlon  per  inch  under  atndn  at  elastic  limit do...    .002300 

Bedoction  in  diameter  at  point  of  rupture do...        .135 

Kadaetion  in  area  aftarmptnre,  per  cent  of  original  section 46.2 

Position  of  rupture 1".60  firom  neck 

diameter  of  broken  surface flne  silky 

Xlosi^ition  of  inch  sectiona 'M5,  ".36*. 'M7 
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ROLLED  BIFLB   BARRELS,    .30  CALIBER. 


No.  6374, 


Marks,  391.    Breech  second. 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  3'^ 


per  inch. 

SaooeMire 
eloDffAtion 
per  Inch. 

PeraiAiient 
set. 

SaoceMive 

permanent 

set. 

Remarks. 

ToUl. 

Per  Mnare 
inch. 

Paundi. 
200 
1.000 
2,000 
4,000 
6,000 
8,000 
10.000 
12,000 

Poundt. 
1,000 
5.000 
10,000 
20,000 
80.000 
40.000 
60.000 
60,000 
60.000 
60,000 

56,000 
56,000 

56,000 
57,000 
58,000 
59.000 
60,000 
62,000 
64.000 
66,000 
68,000 
70.000 
72,000 
74.000 
76,000 
78,000 
80.000 
84,000 
88.000 
92,000 
96.000 
99.700 

Inch. 
0. 

.000100 
.000300 
.000633 
.000967 
.001300 
.001667 
.002033 
.002033 
.002033 

.003300 

.003033 

.003700 

.003867 

.007300 

.010833 

.012933 

.014000 

.016167 

.018433 

.020167 

.022333 

.024667 

.027000 

.029333 

.032000 

.035667 

.043333 

.052000 

.0667 

.0867 

.1533 

Inch. 

0. 

.000100 
.000200 
.000333 
.000334 
.000333 
.000367 
.000366 

0. 

0. 

.000267 

.000333 

.000067 

.000167 

.003433 

.003033 

.002600 

.001067 

.002167 

.002266 

.001734 

.002166 

.002334 

.002333 

.002333 

.002667 

.003667 

.007666 

.008667 

.0147 

.0200 

.0666 

Indk. 
0. 
0. 

Inch. 

0. 

Initial  load. 

Klaatic  l!mit 
SusUined  load  6   roin- 
utea,  then  load  fell. 

After  1  hour. 
Tensile  fltnni^h. 

0. 
0. 

11,000 

11,200 
11,400 
11,600 
11.800 
12,000 
12,400 
12,800 
13,200 
13.600 
14,000 
14,400 
14,800 
15,200 
15,600 
16.000 
16.800 
17.600 
18,400 
19,200 
19,940 







1- 

1. 

1 

1 

1 

1. 

1 

..  .  1 

1 

General  tummary.  • 

Tensile  strength  per  square  inch  of  original  section : 1... pounds..      90,700 

Elastic  limit  per  sauareinch  of  original  section do...      60,000 

Elongation  per  inch  after  rupture inch. .       . 2187 

Elongation  per  inch  under  strain  at  elastic  limit do...    .002033 

Reduction  in  diameter  at  point  of  rupture do. . .         .135 

Reduction  in  area  after  rupture,  per  cent  of  original  section 4 46.2 

Position  of  rupture ".9  from  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections :.; ".li,".n,"M* 


^^392.    Breech  end. 

^^  Qanal  area,  .25  square  inch. 
^ged  lengthy  3". 


BOLLBD   RIFLE   BARBELS,    .30  CALIBER. 

No.  392,  BOLLEB  AlfD  AimEALED  IK  4jB. 

'So.  5365. 
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t 


■sxs-^^ 


In€k. 


SI,  COO 
S0,000 
50.OOO 
0O,OOO 

«2,000 

e3,ooo 

•4,000 


TO, 
TZ^OOO 

7S,000 


S4,000 


QO.OOO 
XOO,€K»0 

io(»,3ao 


0. 
.000138 


.001167 
.001867 


.001583 


.000607 
.001067 
.001633 
.002400 


.002500 


.003500 

.002500 

.007167 

.0128 

.0100 

.0167 

.0100 

.0067 


P«nBMieat 
aet. 


0. 
0. 


SaooeMlye 
permaoent 


IlMft. 


BeiDMrka. 


iBiUalloiid. 


BlMtio  limit. 

liBll. 


Tensile  ntreni^h. 


General  summary, 

T«rflft«tfeiirtl»per  sqiiwelnchoforiffiiialaectlon ponnda..  100,860 

^JSS. ittlifc  ^y  xmare  iBCh of  original  section do...    64,000 

SSSSS  Sr  inch  under  strain  >t  elaetio  hmit do...  .002133 

RSSlontadS««oetar»t  point  of  rapture do...       .154 

SSmSIm in  »r«*»flerrnp*«««»P«<»nt of  original  aection 47.2 

pStlon  of  Tiiptare 1".40  ih>m  neck 

Clmacter  of  broken  •nrfnce ilne  silky 

fegSgS^lf  te^h  aeottoM ".15,  ".86*.  MO 
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ROLLED  RIFLE  BARRELS.   .39  CALIBER. 


]9o.036B^ 


Markfly  302.    Muzzle  end. 
Diameter,  '',605. 
Sectional  area,  .20  square  inch. 
Ganged  length,  3''. 


AppUedloiidB. 

Stflii«a<m 
periBch. 

SooOMsiTe 

elongmtton 

per  inoh. 

Ponnanent 
set. 

SNuMMMiva 

Mt. 

Bemarks.  . 

Total. 

PerMUMre 

Pounds. 
200 

1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
13,000 
13,200 
18,400 

12,200 
12,400 
12,600 
12,800 
13.200 
13,600 
14,000 
14.400 
14,800 
15.200 
15,600 
16.000 
16.800 
17.000 
18.400 
19,200 
20.000 
20.880 

Pounds. 
1,000 
5,000 
10.000 
20,000 
80,000 
40,000 
60,000 
60,000 
65.000 
66,000 
67,000 

61,000 
62,000 
68,000 
64,600 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
101,900 

0. 
.000100 
.000800 

.000667 
.001000 
.001888 
.001700 
002033 
.002200 
.002267 
.002300 

.008838 

.004838 
005500 
.012667 
.015783 
.017067 
.019167 
.021888 
.023833 
.025667 
.028383 
.031333 
.037983 
.045333 
.0567 
.0733 
.0967 
.1467 

XllM. 
0. 
.000100 
.000809 
.000807 
.000388 
.000383 
.000307 
.000333 
.000167 
.000067 
.000083 

.001533 

.000500 

.001167 

.007167 

.003066 

.001984 

.001500 

.002166 

.002500 

.001834 

.002666 

.003000 

.006600 

.007400 

.011367 

.0166 

.0234 

.0600 

0. 

Inch. 
0. 

InlUalload. 

Elastle  limit.     - 
LoadfelL 



0. 
0. 

.-.— 

General  summary. 

TeMfle  atrength  per  aqvare  inch  of  orislaal  MCtion poania..  101,900 

Slaatiolimit  per  square  inoh  of  originaTaectlon do...    ^fOOO 

Elongation  perinea  alter  roptnre - inoh..      .2207 

Elongation  perinoh  under  strain  at  elastic  limit de...  .002300 

Bednctlon  in  diameter  at  point  of  rupture do...        .135 

Reduction  In  area  after  rupture,  per  cent  of  original  section 4A.t 

Position  of  rupture "1.5  ftoia  neck 

Character  of  broken  surface fine  allky 

BloBgation  of  inch  sections ".14,  ".87*,  « J7 


BQUiBD  BIFLB  BASREIiSy  .30  CAUBES. 
ADBITIOKAL  Speoimbns. 


125 


Annealed  at  Watertown  Arsenal  by  heating  to  a  low  cherry  red  and 
cooling  in  lime. 


No.  5375. 


MaricSy  399.    Jtuzzle  second. 
Diameter,  ''.605. 
Sectional  area,  .20  square  indi. 
Ganged  length,  3''. 


Applied  UMds. 

mi 

mntkm 
iriiich. 

BooeenlTe 

PermAMnt 

■ei. 

SnooesaiTe 

Bamarks. 

Totel. 

^^SE- 

p« 

pwlaoh. 

Mt. 

200 
1.000 
2,000 

12,000 
18,000 

a8oo 

11.880 
12,000 
12,200 
12,400 
1^000 
12.880 
18,000 
18,800 
13,000 
14,000 
14.400 
14,880 
15.200 
15,000 
10,000 
10^800 
17.800 
18,488 
181288 
18,770 

1.800 
6,000 
10.000 

20.000 
80.000 
40.000 
60,000 
00.000 
06,000 

68,000 

00,000 
81,000 
02,000 
08,000 
04.000 
06,000 
06.000 
06.000 
70,000 

80,000 
84,000 
88.000 
•a,4N» 
88,000 
88.860 

0. 
,000100 

Inch. 
0. 
.000100 

!OOQ887 
.000833 
.000084 
.000000 

.000107 

.001087 
OOOfiOO 

:006734 

! 001000 

.000700 

.001183 

.001838 

.001600 

.002007 

.002000 

.001600 

.002888 

.008000 

.003167 

.006187 

.012083 

.0133 

.0207 

Inek. 
0. 

a 

Inek. 
0. 

Initial  kMMl. 

Elastlolimlt. 
LMdfeU. 

001000 
001838 

001087 

008200 

001887 
808838 
014087 
014887 
016007 
018887 
017600 
g8883 

.828000 

.026000 

.087800 

! 000600 

!0607 
.0700 
.0887 
.1487 

"o." 

^A  fOV«4MV»lMli«f  ovI^bMl  OMtion...*.* pooiidfl..    88,880 

XlMtio  limit  per  aqnare  inch  of  originu  aeotion do...    65.000 

SkngaUan  per  ine  A  allermpttife inch..     .2207 

Bongatien  per  inch  nnder  atrain  at  elaatio  limit do...  .002200 

Bednetion  Ik  diameter  at  point  of  mptore do...       .146 

Kndooilen  in  aren  aifter  rnptnre,  per  cent  of  original  aecUon 40.1 

Poaitton  of  mptore ".Sfhnnneck 

Chaneter  of  broken  anrfkoe flneaill 

EfamgatJraofinchaectiona 'M4,'M0,"i 
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EOLLED   RIFLE   BARBELS,   .30  CALIBER. 


No.  5376. 


Markfly  392.    Breech  second. 
Diametei,  ^^505. 
Sectional  area,  .20  square  inch. 
Ganged  length,  3'^ 


Applied  loftds. 

EloBffation 
peruioh. 

Snooessire 
peruioh. 

Pemuuient 

Mt. 

SnooeosiTe 

permanent 

set. 

Bemarka. 

Total. 

Pemqnare 
inoL 

Poundt. 
200 
1.000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
12,000 

10,000 
10,800 
11,000 
11,200 
11.600 
12,000 
12,400 
12.800 
13,200 
13,000 
14,000 
14,400 
14,800 
15,200 
15,600 
16,000 
16,800 
17,000 
18,400 
18,730 

Pound*. 
1,000 
6.000 
10,000 
20,000 
80,000 
40.000 
60.000 
60.000 
60,000 

68,000 
64,000 
66,000 
66,000 
68,000 
60.000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
84,000 
88,000 
02,000 
08,650 

Inch. 
0. 

.000100 
.000800 
000633 
.001000 
.001338 
.001700 
.002033 

Inch. 
0. 

.000100 
.000900 
.000833 
.000367 
.000838 
.000367 
.000333 

Inch. 
0. 

Inch. 
0. 

Initialload. 

Blastic  limit. 

LoMl   fell  on  aeoond 

Tenaile  atrongth. 

0. 
0. 

.006667 

.007067 

.010333 

.013383 

.015000 

.017033 

.018767 

.021167 

.023438 

.020000 

.028500 

.030500 

.035000 

.038333 

.042667 

.046667 

.060000 

.0767 

.1067 

.1600 

.004634 

.001000 

.002666 

.003000 

.001667 

.002033 

.001734 

.002400 

.002266 

.002567 

.002500 

.002000 

.004500 

.003333 

.004334 

.004000 

.013333 

.0167 

.0300 

.0583 



General  eumnMry. 

Tenaile  atrenffth  per  aqnare  inch  of  original  aection ponnda..  88,660 

Elaatic  limit  per aqoare  inch  of  originalaeotion « do...  60,000 

Elongation  per  inoh  after  mptnre , ^ inch..    -^ 

Elongation  per  inch  under  amdn  at  elaatic  limit do — OOSf^ 

Reduction  in  diameter  at  point  of  rupture do...      1^ 

Bedactionin  area  after  rupture,  per  cent  of  original  aection ^^^ 

Poeition  of  rupture *t  middle  of  ttAB 

Character  of  hroken  aurface flneiflw 

Elongation  of  inch  aectiona ..^ 'U6,  ".41*,  "16 


BOLLED  BIFIiE  BASREL8,    .90  CALIBEB. 
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b.  393y  BoLLSD,  Bbheated  in  Goai.  Fubna.ce,  and  Annealed  in 

Ghabgoal. 


Jtbata,  303.    Breech  eud. 
Diameter^  ^'.564. 
Sectional  area,  .25  square  inch. 
Gaoged  length,  3''. 


No.  5367. 


Applted  loAdB. 


TotmL 


iBcb 


Skmntion 
peruidi. 


per  inch,  i       "•*• 


Saooatsire 
peniuaNit 


Bamarks. 


raunda. 

Jim*. 

1,000 

0. 

S,000 

.000188 

1Q.000 

.000300 

aoi.000 

.000633 

ao^ooo 

•  000007 

4D,000 

.0013S8 

BO.  000 

.001007 

fiS.000 

.001888 

66,000 

.001867 

57,000 

.001900 

68.000 

.001987 

90,000 

.ooaioo 

53.000 

.003500 

5A.0OO 

.004300 

56.000 

.005407 

50,000 

.006838 

57.000 

.011707 

50.000 

.012600 

50,000 

.018833 

00,000 

.014100 

02,000 

.010000 

04,000 

.018000 

00.000 

.020107 

00.000 

.022007 

70.000 

.024007 

72.000 

.027000 

74.000 

.029087 

70,000 

.002687 

78.000 

.035500 

801,000 

.088338 

84,000 

.047667 

88.000 

.0000 

02,000 

.0707 

90.000 

.1007 

07,200 

►1467 

InA. 

.000188 
.000107 
.000883 


0. 
0. 


Inch. 


luitiall 


.000106 

.000034  j. 

.000088  . 

.000067  |. 

.000038  . 

.001600  . 

.000600  I. 

.001167  I. 


0. 
0. 


Elaatic  limit. 
LoiidfeU. 


.008434 
.000733 
.000683 
.000767 
.OOIOUO 
.002000 
.002107 
.001900 
.002600 


.002607 
.003000 


.008384 
.012383 
.0167 
.0300 


Tensile  strength. 


Oeneml  summarjf. 

Tensile  streogth per  sqnftre  inch  of  orisliialsectioii pounds..    97,200 

XUstie  limifc  per  eaoare  inch  of  original  section do...    50,000 

noontion per  incn  after  rapture inch..      .2233 

ElottAtion  per  inch  under  strain  at  elastic  limit do...  .002000 

Sedoctkn  in  diameter  at  point  of  rupture do...       .184 

Badnction  in  area  after  rapture,  per  cent  of  original  section 41.0 

Poelttoii  of  roptore 1".7  from  neck 

dMiaeter  of  broken  anr£soe silky,  and  fine  granular  metal  interspersed 

JBoBgafeionofinehaactiana 'M8,  ".8^.  ".16 
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BOLLED  BIFIjE  BABBBLS,  J30  CALIBBB. 


li 


NO.S368. 


Marks,  393.    Muzzle  end. 
Diameter,  ''.505. 
Sectional  area,  .20  square  inclu 
Ganged  length,  3''. 


AppUed  kMds. 

Eionntion 
per%ioh. 

SnooeMiTe 
eknntion 
porlaolL. 

Permuient 

SnooessiTe 
pennaaent 

Mt. 

Banmrks. 

Totel. 

Pvaouare 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

11,000 

11,200 

11,400 

10,200 
10,400 
10  600 
10,800 
11,000 
11,200 
11,600 
12.000 
12,400 
12,800 
18,200 
13,600 
14,000 
14.400 
14,800 
15,200 
15,600 
16,000 
16,800 
17.600 
18,400 
10.200 
19, 310 

FMinds. 
1,000 
5,000 
10,000 
20.000 
30,000 
40,000 
50,000 
55,000 
56,000 
67,000 

51,000 
52,000 
53,000 
54,000 
55.000 
66,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
84.000 
88,000 
02.000 
06,000 
06,550 

ilMJL 

0. 

.000188 
.000883 
.000667 
.001000 
.001388 
.001700 
.001000 
.001883 
.002000 

.004100 
.004638 
.006500 
.010167 
.011000 
.011700 
.013667 
.015000 
.016667 
.018667 
.021000 
.023167 
.025667 
.027667 
.030388 
033000 
.036167 
.030667 
.048333 
.0633 
.0600 
.1167 
.1467 

Insk. 
0. 

.000133 
.000200 
.000884 
.000688 
.000383 
.000367 
.000200 
.000083 
.000067 

.002100 

.000583 

.001867 

.003667 

.000833 

.000700 

.001067 

.001838 

,001667 

.002000 

.002333 

,002167 

.002500 

.002000 

.002666 

.002667 

.003167 

.003500 

.008666 

.014067 

.0167 

.0367 

.0800 

Imsk, 
0. 
0. 

Inch. 
0. 

Initial  iMd. 

ElMtlc  limit. 
LoMlfsU. 

Tensile  strength. 

.000088 

.060068 

General  fummary. 

Tensile  strength  per  square  inch  of  original  Motion pounds..    Wi^ 

EUkstio  Unlit  per  sQuare  Inch  of  original  section. do...    ^•J^ 

Elongation  per  inoD  after  ruptnre : inch.,     r^ 

Elongation  per  inch  under  strain  at  elasticlimit do...  'O^*^ 

Beductionin  diameter  at  point  of  rupture do...      -^ 

Bednction  in  area  after  rupture,  per  cent  of  original  seetion S^j 

Position  of  ruptnre 1".  24  ftwn  neck 

Character  of  broken  snrfsoe ei^y*  interspersed  with  fine  grsanlsr  mew 

ElongaUon  of  inch  sections ^'.24, "  J4*, "  J* 


BOLI^ED  RIFLE   BAR&ELS,    .30  CAUBBB. 
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No.  394,  fioLLED.  Cooled  in  Aib,  Heated  in  Gas  Fubnacb,  and 
Annealed  in  Ohabcoal. 


No.  5369. 


Marks,  394.    Breech  end. 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3''. 


Elonntion 
periBoh. 

SnooeMiTe 
elon^atioB 
per  inch. 

Pennanent 
•ei. 

Sttocesalve 
set. 

BMMTktt. 

ToUl. 

PerMOATO 
inch. 

Pound*. - 

250 
1,250    . 
2,500 
5,000 
7.500 
10.000 
12,500 
13.500 
13,750 

12.500 
12.750 
13.000 
13.2S0 
13,500 
13,750 
14,000 
14.290 
14,500 
14.750 
15.000 
15,500 
16,000 
16,500 
17,000 
17,500 
18.000 
18.500 
19.000 
19.500 
21,000 
21.000 
22,000 
23.000 
23.920 

Potmds. 

1.000 

5,000 

10.000 

20,000 

ao.ooo 

40.000 
50.000 

54.000 
56.000 

50.000 
51,000 
52,000 
53.000 
54.000 
36,000 
56.000 
57.000 
58,000 
50,000 
60,000 
62.000 
64,000 
66.000 
68,000 
70.000 
72,000 
74.000 
76,000 
78.000 
80,000 
84,000 
88,000 
92,000 
96,680 

Inch. 
0. 

.000133 
.000333 
.000667 
.001033 
.001400 
.001700 
.001833 
.001867 

.004000 

.004333 

.006667 

.008667 

.010000 

.010767 

.011600 

.012400 

.013333 

.014167 

.016300 

.017300 

.010367 

.021667 

.023667 

.026000 

.028633 

.031500 

.084400 

.037667 

.041333 

.0500 

.0633 

.0867 

.1500 

Inch. 
0. 

.000133 
.000200 
.000334 
.000366 
.000967 
.000300 
.000183 

.002183 

.000333 

.001334 

.003000 

.001333 

.000767 

.000833 

.000800 

.000933 

.000834 

.001183 

.002000 

.002067 

.002300 

.002000 

.002333 

.002633 

.002867 

.002900 

.003267 

.003666 

.008607 

.0133 

.0234 

.0638 

Ineh. 
0. 
0. 

0. 

Initial  loMl. 

Blaatfto  limit. 
Load  feU. 

Tensile  atrangth. 

0, 
0. 

G^meral  sumnutry. 

TaiMitoftranirtli  per  square  iaeh  of  original  section .......••*««.«.*...|MmB4s..    96,6A0 

Etastie Unit  per  aaoaro  inch  of  originsl  section do...    56,000 

Eloogation  per  inch  after  ruptnre inch..      .2067 

EUniation  per  inch  under  strain  at  elastic  limit do...  .001867 

SedaetMo  in  diameter  at  point  of  niptnre do . . .       .114 

Sfldnetlbn  in  area  After  rapture,  per  centof  original  section 36.4 

Position  of  mptnre 1"  from  neck 

Chaneter  of  broken  snrfaee silky  center,  fine  granular  at  the  circumference 

aoBgaOan  of  inch  sections 'M4,  ".21,  ".27* 

H.  Doc  64 9 
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ROLLED   KIFLE  BARRELS,    .30   CALIBER. 


No.  6370. 


Marks,  394.    Muzzle  end. 
Diameter,  ".606. 
Sectional  area,  .20  square  inch. 
Gauged  length,  3". 


Apiaied  loada. 

Elon^tion 
per  inch. 

Snocessive 
elongation 
per  inch. 

Permanent 
set. 

Successire 
set. 

1 

TotoL 

Per  M  owe 
incD. 

Kemarlu. 

Pounds. 
200 
1.000 
2,000 
4.000 
6,000 
8,000 
10,000 
11,000 
11,200 
11,400 
11,600 
11,800 

10,600 
10.800 
11.000 
11.200 
11.600 
12.000 
12,400 
12.800 
13,200 
13.600 
14.000 
14,400 
14,800 
15,200 
16,000 
16,800 
17,600 
18,400 
19,200 
19,340 

Pounds. 
1,000 
6,000 
10,000 
20.000 
30.000 
40,000 
60,000 
65,000 
66.000 
67,000 
68,000 
59,000 

63,000 
64,000 
65,000 
66.000 
68.000 
60,000 
62,000 
64,000 
66.000 
68,000 
70.000 
72,000 
74,000 
76,000 
80.000 
84.000 
88,000 
92.000 
96,000 
96,700 

Inch, 
0. 

.000100 
.000333 
.000667 
.001000 
.001367 
.001700 
.001900 
.001967 
.002000 
.002000 
.002033 

.008867 
.004367 
.005333 
007833 

Inch. 

0. 

.000100 
.000233 
.000334 
.000383 
.000367 
.000333 
.000200 
.000067 
.000033 

0. 
.000033 

.001834 
.000500 
.000966 
OfVUMa 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

ElasUc  limit. 
LoadfelL 

.011667    i      .003834 

.  015000    1     -  ocaa^i 

.016667 

.018333 

.020667 

.022667 

.025333 

.027667 

.031883 

.034367 

.040667 

.049667 

.0633 

.0800 

.1200 

.1467 

.001667 

.001666 

.002334 

.002000 

.002660 

.002334 

.003666 

.003034 

.006300 

.009000 

.013633 

.0167 

.0400 

.0267 

, 

Tenailo  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section ponndn..    96.700 

Elastic  limit  per  sqnare inch  of  original  section do...    50,000 

Elongation  per  inch  after  rapture Inch..     .2100 

Elongation  per  inch  under  strain  at  elastic  limit do...  .003033 

Keduction  in  diameter  at  point  of  rapture do...      .095 

Reduction  in  area  after  rupture,  per  cent  of  original  section 34.0 

Position  of  rupture 1".25  from  nock 

Character  of  broken  surface silky,  and  fine  granular  metal  intemperate 

Elongation  of  inch  sections 'M5,  ".25*.  ".23* 


rolled  rifle  barrels,  .30  caliber. 
Additional  Specimens. 
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Beaanealed  at  Watertown  Arsenal  by  heating  to  a  low  cherry  color 
and  cooling  in  lime. 

No.  5377. 
Marks,  394.    Breech  second. 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Ganged  length,  S'\ 


ApjiUed  loAds. 

Ehmeatioii 
per  inch. 

SnooessiTe 

Pennanent 
set. 

SoocesalTe 

set. 

Remarks. 
Initial  load. 

ToCaL 

Peraqnare 

elongatioD 
per  inch. 

1 

rounds. 
200 
itma 

Pimndt. 
1.0Q0 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
55,000 
56.000 

56.000 

56.000 
57.000 
58.000 
50.000 

60,000 
62.000 
64.000 
66.000 
68.000 
70.000 
72.000 
74,000 
76.000 
78.000 
80,000 
84,000 
88.000 
92,000 
96.000 
100,000 
104,000 
104.960 

Inek, 
0. 

.000100 
.000207 
.000600 
.000900 
.001233 
.001567 
.001700 
.001833 

.003467 

.004500 

.006600 

.008667 

.009067 

.010500 

.012000 

.013500 

.015000 

.017000 

.018667 

.020667 

.022667 

.024667 

.027000 

.020333 

.035000 

.041067 

.049333 

.0600 

.0800 

.1133 

.1467 

Inch. 
0. 

.000100 
.000167 
.000333 
.000300 
.000333 
.000334 
.000133 
.000133 

.001634 

.001033 

.002000 

.002167 

.001000 

.000633 

.001500 

.001500 

.001500 

.002000 

.001667 

.002000 

.002000 

.002000 

.002333 

.002333 

.005667 

.006867 

.007666 

.010667 

.0200 

.0333 

.0334 

Inclu 
0. 
0. 

Inch. 
0. 

2,000 
•4,000 

6,000 

8.000 

10.  OOO 

0. 

11,000 

ii,eoo 

■      11,  OOO 
11.200 
11.4O0 
11,  OOO 
ll^fiOO 
12,000 
12.400 

Eiastic  limit 
Load  fell. 

Tenailo  Htrengtb. 

1^,900 

13.200 
13,000 

14,000 

14,400 
I      14,800 

1     15  200 

1    isiooo 

\     10.000 
20.000 

\ 1 

General  eummary, 

ttoffle  itrenjrth  per  sqnaro  Inch  of  original  section pounds..  104,950 

Ehotk limit  per  aqnATo  inch  of  orlginiu  section do...    58,000 

KbmatiDO per  incn after mpture inch..      .2167 

SSSSra  Jer  inch  under  strain  at  elastic  Umit do...  .001833 

SSaSindiameteratpointofruptnre^..^.... do...       .085 

£do5loniBan»aftermptttre,  per  oent  of  original  section i'Vi'fromnwk 

jOpB^gyon  of  Inch  oeotJoDS ■«a    •*•  •   •*» 
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ROLLED   BIFLE   BARBELS,    .30   CALIBER. 


No.  5378. 


Marks,  394.    Muzzle  second. 
Diameter,  ".505. 
SectioDal  area,  .20  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Elongation 
I>erlnch. 

SaocoBsivo 
olont.»ation 
per  inch. 

Permanent 
aet. 

SuooeaaiTe 

permanent 

set. 

Ramark«. 

Total. 

Per  aqaare 
inch. 

Poundg. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
11,000 
12.000 
12,200 

11,400 
11,600 
11,800 
12,000 
12,400 
12,800 
13.200 
13,600 
14,000 
14,400 
14,800 
15,200 
15,600 
16,000 
16.800 
17,600 
18.400 
19,200 
20.000 
20,800 
21,370 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
65,000 
00,000 
61,000 

57,000 
58,000 
59.000 
00.000 
62,000 
04,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
84,000 
88,000 
92,000 
96.000 
100.000 
104,000 
106,850 

Inch. 
0. 

.000100 
.000267 
.000567 
.000900 
.001233 
.001500 
.001667 
.001767 
. 001800 

.004000 

.  006167 

.009000 

.009G33 

.011167 

.012667 

.014833 

.015833 

. 017667 

.019333 

.021333 

.023333 

.025333 

.02^7500 

,082500 

.038000 

.045667 

.054667 

.0700 

.0900 

.1467 

Inch. 
0. 

.000100 
.000167 
.000300 
.000333 
.000383 
.000267 
.000167 
.000100 
.000083 

.002200 

.002167 

.002833 

.000683 

.001534 

.001500 

.001666 

.001500 

.001884 

.001666 

.002000 

.002000 

.002000 

.002167 

.005000 

.005500 

.007667 

.009000 

.015388 

.0200 

.0567 

Inch. 
0. 
0. 

Jneh. 
0. 

IniUalload. 

Elastic  limit 
LoadfeU. 

1 

1 

1 

1 

1 

Tensile  strength. 

Oeneral  Bummary, 


Tensile  strength  per  square  inch  of  oriirlnal  Bootion pounds. 

Elastic  limit  per  soaare  inch  of  originu  section do.. 

Elongation  per  iucn  after  rupture inch. 

Elongation  ))«r  inch  under  strain  at  elastic  limit do.. 

Keduction  in  diameter  at  point  of  rupture do... 

Keduction  in  area  after  rupture,  per  cent  of  original  section 23.9 

Postion  of  rupture 1". 24  from  neck 

Character  of  oroken  surface line  granular,  radiating  from  a  silky  spot  at  the  circumfereDce 

Elongation  of  inch  sections ".15,"M*,"-^' 


106,850 

61,000 

.2067 

.OOISOO 

065 


ROLLED  RIFLE   BARRKLS,    .30  CALIBER. 
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Ko.  395,  EoLLEB,  Cooled  in  Aib,  IIbated  in  Goal  Furnace,  and 
Annealed  in  Charcoal. 


No.  5371. 


Marks,  3d5.    Breech  end. 
Diameter,  '^.564. 
Sectional  area,  .25  sqaare  inch. 
Ganged  length,  3'\ 


Applied  kwds. 


Totel. 


PeraqnAro 


BTMIU 

ineh. 


PammdM.\ 

250    > 

2,5oa 

5,000 

7,500 
10,000 
12.500 
IS.  000 
15,000 

13.500 

U,750    , 

14,000    I 

14,250 

14,500     i 

14,750 

15,000 

15),  500 

1C.0OO 

10.500 

17,000 

17,500 

M.000 

1&500 

19.000 

10,500    , 

20.000 

21,000 

22.000 

23,000 

2CO00 

24, 1» 


Potmda. 
1,000 
5.000 
10,000 
20,000 
30.000 
40.000 
50.000 
00,000 
60,000 

54,000 
55.000 
50,000 

57,000 
58,000 

50.000 
00,000 
02,000 

GA,QOO 
60,000 
68,000 
70,000 
72,000 
74,000 
71,000 
78.000 
80,000 
84.000 
88,000 
02,000 
06.000 
06.720 


Eloncatioii 
permcli. 


0. 
.000133 


.001000 
.001383 
.001667 


.006000 

.007333 
.008638 

.013100 
.013833 
.014667 
.016667 
.018500 
.020067 
.023067 
.025167 
.027607 
.030067 


.037167 


.050000 

.0633 

.0800 

.1133 

.1500 


SiioeeMlT« 
eloontiim 
per  Inch. 


Indk. 
.000133 


.000334 
.000333 
.000833 
.000334 


.002800 
.001167 
.001333 
.002500 
.003207 
.000733 
.000634 
.002000 
.001833 
.002167 
.002400 
.002100 
.002500 
.003000 


.002833 

.010000 

.0133 

.0107 

.0333 

.0307 


Pennanent 
•et. 


SiMOCMiTe 

pennanent 
set. 


Renuurks. 


IfUk. 


.000033 


InA. 


Initial  load. 


.000033      Elaatie  limit. 

Second  applicatio 
Load  fell. 


Tonsilo  strength. 


Oeneral  iummary, 

TMsnaatTCBgtliperflqiuffe  inch  of  orisilial  section poanda..    06,720 

Klaitie  Dmlt  per  aq  nare  inch  of  originu  section do . . .    00, 000 

Eloagatlon  per  inrh after  mptare inch..      .2167 

Bongation  per  inch  under  strain  at  elastic  limit do...  .002038 

Bednetion  in  diameter  at  point  of  raptnre do . . .        .  144 

BednetkMi  in  area  after  rupture,  per  centof  original  section 44.6 

Podtian  of  nrotiirB 1"  from  neck 

Chsnetsr  of  broken  suriisee allky,  and  ilne  granular  metal  interspersed 

SoD^tioB  of  Inch  seetiona ".S3*,  ".19,  ".18 
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ROLLED  RIFLE   BARRELS,   .30  CALIBER. 


No.  6372. 


Marks,  395.    Mazzle  end. 
Diameter,  ''.605. 
Sectional  area,  .20  square  inch. 
Gauged  length,  3". 


Applied  loada. 

EloDffation 
periDoh. 

Saccessire 
eloneation 
perlnch. 

Permanent 
set. 

set. 

RemarkB. 

ToUl. 

Per  sqnare 
inch. 

Pounds. 

200 

1,000 

2,000 

4,000 

6.000 

8,000 

10,000 

12,000 

12,200 

11,000 
11,200 
11,400 
11.600 
11,800 
12,000 
12,400 
12,800 
13,200 
13.000 
14,000 
14.400 
15,200 
16,000 
16,800 
17.600 
18,400 
19,200 
19,010 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30.000 
40,000 
60,000 
60,000 
61,000 

65.000 
56.000 
57,000 
58,000 
59,000 
60,000 
62,000 
64.U00 
66.000 
68.000 
70,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
06,000 
00,550 

Inch. 
0. 

.000133 
000300 
.000633 
.000997 
.001300 
.001638 
.002000 

Inch. 
0. 

.000133 
.000167 
.000333 
.000334 
.000333 
.000333 
nnnam 

Jneh. 
0. 
0. 

Inch. 
0. 

Initial  load. 

ElasUo  limit. 
Load  fell. 

1 
Tensile  strength. 

0. 

.002088    1      .000033 

.003667    1      .001684 
.004167          .000500 
.006500           .001333 
.008000           .002500 
.  012333           .  004333 
.013667           .001334 
.015000    1      .001333 
. 016667     1       - OOIAAT 

.018667 

.002000 

.020667 

.023000 

.025000 

.031000 

.037000 

.045000 

.054000 

.0700 

.0900 

.1600 

.002000 

.002333 

.002000 

.006000 

.006000 

.008000 

.009000 

.0160 

.0200 

.0700 

Creneral  summary. 

Tensile  strength  per  sqiittre inch  of  oriffinal section pounds..    99,550 

Elaatio  limit  per  sonare  inch  of  originu  section do...    61,000 

Elongation  per  IncD  after  rupture inch..      .2333 

Elongation  per  inch  under  strain  at  elastic  limit do...  .00206 

Keduction  in  diameter  at  point  of  rupture do...       .125 

Keduction  in  area  after  rupture,  per  cent  of  original  section 43.3 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface flnesakj 

Elongation  of  inch  sections ".15,  ".37*,  ".15 


BOLLED  BIFLE   BARBELS,   .30  CALIBER. 
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No.  5263. 


Marks,  28  B. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  S". 


Applied  kMdB. 

EloDgation 
per  inch. 

Sneoenive 

Permanent 
set. 

SnoceMive 

Mt. 

Benutfka. 

ToCaa. 

Pieraqnare 

eknigation 
per  inch. 

Pound*. 
250 
1,250 

1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
45,000 
46,000 
47.000 

41,000 

43,000 

43,000 
41,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
62,000 
54,000 
58,000 
58,000 
60,000 
82,000 
04.000 
66,000 
68.000 
70.000 
72,000 
74,000 
76»000 
78.000 
80,000 
80,480 

Inch. 
0. 
.000100 
.000333 
.000687 
.001000 
.001333 
.001500 
.001533 
.001600 

.003067 
S   .003333 
i    .004333 
.009500 
.011367 
.011000 
,012000 
.012067 
.014000 
.015000 
.016333 
.018633 
.020633 
.023667 
.026667 
.030167 
.0333 
.0367 
.0100 
.0467 
.0533 
.0600 
.0667 
.0800 
.0067 
.1300 
.1700 

Inch.      1      Inch. 
0.                1    0. 
.000100         0. 

Inch. 
0. 

InltUl  I<mmI. 

EliMtic  limit. 
Load  fell. 

Toniiiln  ntrength. 

X500 

.000233 
000334 
.000333 
.000333 

5,000 
7,500 
10.000 
11.250 
11.500 
11.750 

10,250 

0. 

a 

.000167 
.000083 

.000067 

.001467 
.000266 
.001000 
.005167 
.001867 
.000238 
.000400 
.000667 

10,500 

10.750 

11.000 
11,250 

11.500 

11,750 

12.000 
1^250 
12,500 
13,000 
13,500 
14,000 
14,500 
15,000 
15,500 
10,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19.000 
19,500 
28,000 

.001333 

.001000 

.001333 

.002300 

.002200 

.002834 

.003000 

.003500 

.003133 

.0034 

.0033 

.0067 

.0060 

.0067 

. 

.0007 
.0133 
.0167 
.0333 
.0400 

20,120 

General  eummary. 

Tfloailestmifirthperaqiiareinchof  oriffinal  section ponnds..    80,480 

£laatic  limit  per  sonare  inch  of  original  section : do...    47,000 

ElaocBtioo  per  inch  after  mptare inch..      .2600 

Kloagatfon  per  inch  ander  strain  at  elasticlimit do...  .001600 

RednctJott  in  diameter  at  point  of  rupture.......... do...       .174 

Btsdnetioa  in  area  after  rupture,  per  cent  of  original  section 52. 2 

Podtieo  of  rapture 1".47  from  neck 

Chsnetore/ broken  surface ;/«-/??/S*!VS 

KlMMBtfiBofiiiehseetiona "15,  ".40*,  ".& 
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ST£EL   FOR   RECEIVERS   OP   RIFLES,  .30   CALIBER. 


No.  6265. 


Marks,  N.  S. 

Diameter,  ".564. 

Sectional  area,  .25  square  incli. 

Gauged  length,  3". 


Applied  loads. 

Elonealion 
per  Inch. 

Snccosaive 
elon/n^tion 
per  inch. 

Permanent 
set 

Snccoaaive 

permanent 

set. 

Total. 

Per  aqiiaro 
inch. 

Remarks. 

1 

Pounds. 
250 
1,250 
2,500 
6,000 
7,500 
10,000 
11.250 
11,600 
11,760 
12,000 
12,250 
12,500 
12. 750 
13,000 
13,250 
13,500 
14,000 
14,600 
15,000 
16,000 
16,000 
16, 120 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
51,000 
62,000 
53,000 
64,000 
56,000 
58,000 
60,000 
62,000 
64,000 
64,480 

Inch, 
0. 

.000100 
.000300 
.000633 
.001000 
.001333 
.001500 
.001533 
.001600 
.035000 
.037000 
.040000 
.042667 
.  047333 
.050000 
.065000 
.0667 
.0767 
.0900 
.1133 
.1567 
.2033 

Inch, 

0. 

.000100 
.000200 
.000333 
.000367 
.000333 
.000167 
.000033 
.000067 
.033400 

.003000 

.002667 

.004666 

.002667 

.005000 

.0117 

.0100 

.0133 

.0233 

.0434 

.0466 

Inch. 
0. 
0. 

Inch. 
0. 

Initialload. 

Elastic  limit. 

0. 





1 

Tensile  strength. 

i 





...       ... 

General  eummary. 

Tensilo  Btronf^h  per  square  inch  of  original  section ponnds..    M,480 

Elastic  limit  per  square  inch  of  original  section do . . .    47, 000 

Elongation  pot'  inch  after  rupture inch. .      .  3467 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001600 

Reduction  m  diameter  at  pointof  rupture do. . .        .214 

Reduction  in  area  after  rupture,  per  cent  of  original  section 6L5 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections ".23,  ".55*.  ".26 

For  chemical  analysis,  see  page  702. 
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No.  5275. 


Marks,  P.  B. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  leugth,  3". 


1 

Applied  loads. 

Elongatioii 
perloch. 

SuoeoMive 
elongation 
perlnch. 

Ftomianent 

ML 

SnoooMive 
set. 

Kemarlce. 

Fvundg. 

250 

1,250 

2,500 

PoUHdM. 

1,000 

5.000 
10.000 
20.000 
30.000 
35.000 
40.000 
45.000 
46,000 
47.000 
48.000 
49,000 
50.000 
51,000 
52,000 
54,000 
56.000 
58,000 
60.000 
62.000 
64.000 
66,000 
68,000 
70,000 
72,000 
74,000 
75.440 

Inch. 
0. 
.OOOIUO 
.000333 
.000667 
.001033 
.001200 
.001967 
.001367 
.015500 
.016600 
.018000 
.018833 
.020600 
.022000 
.023667 
.027667 
.031333 
.035000 
.039000 
.044000 
.049667 
.057000 
.0087 
.0800 
.0900 
.1167 
.1700 

Inch. 
0. 

.000100 
.000233 
.000334 
.000366 

Inch. 

0. 
0. 

Inch. 
0. 

Initial  load. 
ElaeUc  Unit 

Tensile  strougth. 

5.000 

7,500 

0. 

8.750 

.000167 



10,000 

.000167 
.000200 
.013833 
.001000 
.001500 
000833 
.001667 
.001500 
.001667 
.004000 
.008666 
.00366: 
.004000 
.005000 
.005667 
.0074133 
.0097 
.0133 
.0100 
.0267 
.0633 

0. 

11,250 
11.500 
11,750 
12,000 
12.250 
12.500 
12,790 
13,000 
13,500 
14,000 
14.500 
15.000 
15.500 
16.060 
16,500 
17,000 
17,500 
18.000 
18,500 
18,800 

General  eummarif, 

Teoafle strength  per  sqoaro  inch  of  original  section pounds..    75,440 

Elaatic  limit  per  souare  inch  of  originalBectien do...    45,000 

Ekmgation  per  inch  after  rapture inch..      .2833 

IBenjatkia  p«-inch  nnder  strain  at  alaatio  limit do...  .001567 

Redoetlan  m  diameter  at  point  of  rnptnro do...        .204 

Redaction  In  area  after  mptora,  per  cent  of  original  section 59.3 

Peidlfton  of  rapture l".2fh>mneok 

Chancier  of  broken  surface fine  silky 

»i*ypitiim  if^  i^M  ff*fft<i?"t ".43*,  ".25.  ".17 
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STEEL   FOB   BEOEIYEBS   OF   BIFLE8,  .30  OALIBEB. 


No.  6276. 


Marks,  P.  B.  F. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 


ToUl. 


Persauare 
inon. 


Elongation 
per  mch. 


Saocessive 
elongation 
per  inch. 


PennaDent 
set. 


Suceossive 

penuaneut 

set 


Bemarks. 


Pounds. 
250 
1,260 
2.500 
6.000 
7,600 
8,760 
10,000 
10,250 
10.500 
10,760 
11,000 
11,250 
11,500 
11,  750 
12,000 
12,250 
12,500 
13,000 
13,500 
14.000 
14,600 
15,000 
15.500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
18,680 


Pounds. 
1.000 
5,000 
10,000 
20,000 
80,000 
86,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40.000 
50,000 
62,000 
64.000 
56,000 
68,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
74,720 


Inch. 

0. 

.000183 
.000333 
.000700 
.001033 
.001200 
.001367 
.001400 
.001438 
.001588 
.001600 
.016338 
.018167 
.019000 
.020667 
.021767 


.026333 
.030000 
.034000 


.048000 

.048667 

.055333 

.062383 

.0767 

.0867 

.1033 

.1333 


Inch. 

0. 

.000183 
.000200 
.000367 
.000333 
.000167 
.000167 
.000033 
.000033 
.000100 
.000067 
.014733 
.001834 
.000833 
.001667 
.001100 
.001666 
.003000 
.008667 
.004000 
.004333 
.004667 
.006667 
.006666 
.007000 
.014367 
.0100 
.0166 
.0300 
.0600 


Iwfh. 
0. 
0. 


Inch. 


luiUal  load. 


.000033 


.000033 


Elastic  limit. 


Tensile  strongth.. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    74*720 

Elastic  limit  per  square  inoh  of  originu  section do . . .    44. 000 

Elongation  per  inch  after  mptaro inch..      .2900 

Elongation  per  inch  nnder  strain  at  elastic  limit do...  .001600 

Keduction  in  diameter  at  point  of  raptnro do. . .       .164 

Redaction  in  area  after  rapture,  per  cent  of  original  section 49.7 

Position  of  rupture r'.6ftxminock 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections ".22,  ".42*.  ".23 

For  chemical  analysis,  see  page  702. 
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No.  6277. 


Marks,  29  E. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gaaged  length,  3''. 


pwEohT 

Snoeesfliye 
elongation 
per^oh. 

Mt. 

Snooeosiye 
pennanent 

Bomarks. 

TotaL 

PerMrun 

r&undt. 
290 
1,250 
Z500 
5,000 
7.500 

o  nnds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
45,000 
50,000 
51,000 
52,000 
53,000 

48.000 

50.000 
51,000 
52,000 
53,000 
54.000 
56.000 
58,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70,000 
72.000 
74,000 
76.000 
76,960 

Inch, 
0. 
.000067 

.000300 
.000633 

.000067 
.001100 
.001300 
.001467 
.001667 
.001700 
.001733 
.001767 

C   .006000 
{   .007333 
.010667 
•  020333 
.021400 
.023000 
.024500 
.028000 
.031333 
.036667 
.041000 
.048000 
.0667 
.0633 
.0700 
.0833 
.1000 
.1267 
.1767 

Inch. 
0. 

.000067 
.000233 
.000333 
.000334 
! 000133 
.000200 
.000167 
.000200 
.000083 
.000033 
.000034 

.003283 
.002333 
.002334 
.000666 

.001067 
.001600 
.001500 
.003500 
.003333 
.005334 

.007000 

.0087 

.0066 

.0067 

.0183 

.0167 

.0267 

.0500 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

SlaaiiG  limit. 
LoadfeU. 

Tenaile  atrength. 

8,750 

10.000 

11.250 
IZSOO 
12,750 
13,060 
13.250 

13,250 

12,500 
12.750 
13.000 
13,250 
13,500 
14,000 
14.500 
15.000 
15.500 
16,000 
16.500 
17.000 
17,500 
1^.000 
18.500 
19,000 
18,240 

0. 

0. 

General  iummary, 

Tenaile  atnosih  per  aqnare  inch  of  original  section poonda..    76,060 

XUfltic  limJi  per  aaoare  inch  of  original  aeotion do...    53,000 

Hongation  perinea  after  raptnre inch..      .2567 

Zkngation  per  inch  under  strain  at  elaatio limit do...  .001767 

Badaictionin  diameter  at  point  of  rapture do...       .154 

Bedoctloainareaaftermptare.  per  cent  of  original  section 47.2 

Position  of  rapture l".75from  neck 

Character  of  broken  aurfaoe fine  silky.    A  longitudinal  cavity  about  ".015  diameter,  extended 

"JBO  and  ''.40,  respeotively,  in  each  direction  ftt>m  the  fractured 
surlkce.    This  hole  was  near  the  axis  of  the  specimen. 
BlongatioiiofinchseGtiona ''.22,  ".30*.  ".16 
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^O.  527& 
Marks,  30  E. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied  loads. 

per  inch. 

Suooeeaive 
elongatioo 
perlnch. 

sot. 

SuooMuve 
permMieiit 

set. 

Remarks. 

ToUl. 

Per  square 
inch. 

Pound*. 
260 
1.250 
2,500 
5,000 
7,500 
10,000 
10,250 
10,500 

9,000 
9,250 
0,500 
9,750 
10,000 
10.250 
10,500 
10,750 
11,000 
11,500 
12,000 
12,500 
13,000 
13,500 
14,000 
14,500 
14.560 

Poufkdt. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
41,000 
42,000 

36,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44.000 
40,000 
48.000 
50,000 
52,000 
54,000 
56,000 
58,000 
58,240 

Inch. 
0. 

.000133 
.000883 
.000667 
.001060 
.  001367 
.001400 
.001433 

.005333 

.008333 

.011500 

.027667 

.030333 

.032167 

.085000 

.038000 

.041667 

.050667 

.0633 

.0767 

.0867 

.1033 

.1300 

.2000 

.2300 

Ineh, 
0. 

.000133 
.600200 
.000334 
.000333 
.600367 
.000033 
.000033 

.003900 

.008000 

.003167 

.016167 

.002666 

.001834 

.002833 

.003000 

.003667 

.009000 

.012633 

.0134 

.0100 

.0166 

.0207 

.0700 

.0300 

Ineh. 
0. 

a 

Ineh. 
0. 

Initial  load. 

Elaatlc  limit. 
LoadfeU. 

Tensile  strength. 

0. 

General  sumtMiry. 


58,340 

42,000 

.8400 

001433 

234 


Tensile  strength  per  square  inch  of  original  section poonds.. 

Elastic  limit  per  sqaare  inch  of  origins  section  , do... 

Elongation  per  inch  after  ruptnre inch. . . 

Elongation  per  inch  under  strain  at  elastic  limit do. . . 

Reduction  in  diameter  at  point  of  rupture do . . . 

Reduction  in  area  after  rupture,  per  cent  of  original  section 66. 

Position  of  rupture ".7B  from  nock 

Character  of  broken  surface fine  sillcy,  minute  longitudinal  cavity  in  Aractnrod  snrfiuv 

Elongation  of  inch  sections ".56*,  ".M,  ".SS 

TABULATION  OF  TENSION  SPECIMENS  FROM  STEEL  FOR  RECEIVERS 
OF  RIFLES  (STEMS  .3"  LONG). 


No. 

of 

test. 

Mark 

on 
epeol. 
men. 

Diam- 
eter. 

Sec- 
tional 
area. 

•Elaatio 

Umitper 

square 

inch. 

Ultimate 
strength 

per 
square 
inch. 

Elen. 
inches. 

Con- 
trac- 
tion 
of 
area. 

Appearance 
of^  firacture. 

Elongation  of 

5263 
5265 
6275 
5276 
5277 
5278 

28R 

N.8. 
P.B 

p.B.r. 

29R 
30  R 

Ineh. 
.564 
.564 
.564 
.664 
.664 
.564 

Sq.in. 
.25 
.25 
.25 
.25 
.25 
.25 

Pounde. 
47.000 
47,000 
45,000 
44,000 
53,000 
42,000 

Poundi. 
80,480 
64,480 
75,440 
74,720 
76,960 
58,240 

Peret, 
20 
34.7 
28.3 
20 
25.7 
34 

Peret. 
52.2 
61.5 
69.8 
49.7 
47.2 
65.8 

Fine  silky.. 
....  .do  ■«>•■■ 

do 

do 

do 

do 

II        II       11 
.15.     .40*.   .23 
.23,     .55*,   .26 
.43«,   .25,     .17 
.22,     .42*.    .23 
.22.     .39*,   .18 
.66*,   .24,     .22 

12-INCH   GUN   LIFT  TOP  CABBUGfi. 
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12-DrCH  OUV  LOT. 

8te£l  fsom  Top  Oabbiagb  Oabtuxo^ 

Ko.6303. 


Marks,  «T^|I« 

Diameter,  ".506. 

Sectiooal  area,  .20  square  iBCh. 

Ganged  leogth,  2". 


periach. 

SaooMsfre 
eloDfaUon 
permoh. 

Pennaiient 

SuoeoMiye 

permanenl 

tet. 

BflBarko. 

Total 

Peraooare 

20O 
1,000 

l^nrndt, 
1,000 
6.000 
10.000 
19.000 
20.000 
26,000 
26,000 
27.000 
28,000 
29.000 
30,000 
81,000 
82.000 
83,000 
34,000 
86,000 
36,000 
87,000 
38.000 
38.000 
40,000 
42.000 
44.000 
48.000 
48.000 
60.000 
62.000 
64,000 
68,000 
68,000 
80^000 
81.860 

Iiuk. 

a 

.000100 
•000300 
.000700 
.000900 

.003500 
.004800 
.006500 

;007750 
.009600 

.010010 

.011900 

.013450 

.014750 

.018260 

.017900 

.019800 

.021100 

.023150 

.026000 

.0300 

.0350 

.0450 

.0500 

.0550 

.0850 

.0750 

.0900 

.1050 

.1350 

.1960 

Indk. 
0. 

.000100 
.000200 
000400 
.000200 
.002800 
.001100 
.000900 
.001150 
.001100 
.001750 
.000510 
.001890 
.001550 
.001300 
.001500 
.001850 
.001700 
.001500 
.002050 
.001850 
.0050 
.0050 
.0100 
.0050 
.0050 
.0100 
.0100 
.0150 
.0150 
.0300 
.0800 

Intk. 

0. 
0. 

IndL 
0. 

Initial  load. 
SlaatioUmtt. 

Toniile  atranglh. 

2.000 
3.800 
4,  GOO 
5.000 
5,200 
5.44» 
5.808 

5,ao 

8,000 
8,200 
8^400 
8.800 
C800 
7.000 

8.000 
8L400 

.000150 
.002000 

.000150 
.002450 

.008400 

.006800 

......■•••>> 

■.......•••. 

.023450 

.015060 

8.800 

'     Sim 

t,fl00 

.     10^800 

18.400 

18,800 
11,200 
11,000 
UOOO 
12,210 

General  eummarp, 

Tmml» etanagih  per  aqnara  inch  of  original  sootion pounds..    81,860 

Xtaiile  limit  per  aqnsre  inch  of  originaTaootion do...    19,000 

XbDCBtion  p«r  Jncn  after  rapture • inch..     .2700 

JDangatiaB  per  inch  under  atrain  at  elaatio limit do...  .000700 

liedaetiifla  in  diameter  St  point  of  niptare do.  .       .116 

AdaotieainaveAafterziiptiire,  per  cent  of  original  seetion 40.8 

PoeitimafTuptwn....^ 1".17  from  neck 

ChaiMfar  of  InvkeD  eurlhoe dallsUky 

JB^^Snof  inch  aacdona ".26, ".29* 

H.  I>oc.  64 10 


146 


12-INCH  QUN  LIFT  TOP  CAUBUQE. 
No.  6304 


Marks,  ^^^"^ 

Diameter,  '^505. 

Sectional,  area,  .20  square  inclu 

Gauged  length,  2". 


Appli 
ToUO. 

Bdl<wdt. 
PerBqiutfe 

per Inch. 

SncoeeaiTe 
eloneatioii 
per  moll. 

Permanent 
set 

SnoceseiTe 

permanfinl 

■et. 

Semarks. 

Pounds. 

200 

1,000 

2.000 

3,000 

4.000 

4.200 

4,400 

4,600 

4,800 

6,000 

6,200 

6.400 

6,600 

6,800 

6.000 

6,200 

6,400 

6,700 

6,800 

7,000 

7,200 

7,400 

7.600 

7,800 

8,000 

8,400 

8,800 

9,200 

9,600 

10,000 

10,400 

10.800 

11.200 

11,600 

12,000 

12,400 

12,800 

12.980 

Pounds. 
1,000 
6,000 
10,000 
16,000 
20,000 
21.000 
22.000 
23.000 
24,000 
25,000 
26,000 
27,000 
28.000 
29,000 
80.000 
31.000 
82,000 
83,000 
34,000 
35,000 
36,000 
37,000 
88,000 
30,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
64,000 
66,000 
68,000 
60,000 
62,000 
64,000 
64,900 

Inek. 
0. 

.000050 
.000150 
.000400 
.000650 
.000650 
.000700 
.000760 
.001050 
.001850 
.00)750 
.002250 
.003000 
.003760 
.004900 
.006450 
.006550 
.007600 
.008600 
.009050 
.010550 
.011050 
.013000 
.014800 
.016500 
.0200 
.0250 
.0300 
.0300+ 
.0350 
.0400 
.0460 
.0.^ 
.0600 
.0650 
,0750 
.0000 

Inek. 

0. 
.000050 
.000100 
.000250 
.000250 

0. 

.000060 
.000050 
.000300 
.000300 
.000400 
.000500 
.000750 
.000750 
.001150 
.000550 
.001100 
.001050 
.001000 
.001050 
.000900 
. 001400 
.001050 
.001300 
.001200 
.0045 
.0050 
.0050 

0. 
.0050 
.0050 
.0050 
.0050 
.0100 
.0050 
.0100 
.0150 

Inek. 
0. 
0. 

Ziicw. 
0. 

Initial  iMuL 
ElaattoIiiiii& 

0. 
0. 

.000600 

.000600 

.003700 

.003100 

.014100 

.010400 

Tensile  strength  per  aqnare  ineh  of  orlsina]  Motion pounds..   64,900 

Blastio  limit  per  saoare  inch  of  original  section do....   23,000 

Blongaiion  per  inon  after  mpture inch..     .1190 

Elongation  per  inch  under  suain  at  elasUo  limit do...  .000750 

Bedaction  in  diameter  at  point  of  rapture do...      .085 

Beduotion  in  area  after  rupture,  per  cent  of  orii^nal  section ft( 

Position  of  rupture ".66ftinBiieok 

Character  of  broken  surface ooane  gmalar 

Blongatlon  of  inoh  sections "Hi*,  ".12 


PISTON    ROD   FOS   12-lNCH   B.   L.   BABBETTE   CAERIAOE.       147 

Test  of  a  Bas  BEPBESENTiNa  the  Threaded  End  of  a  Piston 

Bod  FOS  TH£  BECOIL  GTIilNDSB  OF  A  12-INOH  B.  L.  BiFLB  BAB- 
BBTTB  CASKIAGS. 

Ko.7828. 


^5*   ^fi 


Diameter  at  root  of  thread,  3'M4. 

Sectional  area  of  stem,  9.73  square  inches. 

Sectional  area  at  root  of  thread,  7.74  square  inches. 

A  total  load  of  500,000  pounds  tension  was  applied  to  the  piston  rod, 
which  was  sustained  by  the  nuts  on  the  threaded  end  in  the  same 
manner  as  this  end  of  the  rod  is  strained  in  service. 

The  first  indications  of  permanent  sets  occurred  under  a  load  of 
350,000  pounds. 

The  total  elongation  after  completion  of  the  test  was  ''.05  measured 
on  a  section  6''  long,  of  which  4^'^  was  over  the  threaded  section  and 
1^"  over  the  plain  section  of  the  stem. 

Maximum  stress  on  stem,  51,390  pounds  per  square  inch. 

Maximum  stress  at  root  of  thread,  64,600  pounds  per  square  inch. 


148        GUN-LEYEB  AXLE,   8-INCH   DISAPPEARING   CARRIAGE. 

Specimen  of  Steel  from  end  of  Oun-Leveb  Axle  for  8-inoh 
Disappearing  Carriage. 

No.  7828* 
Diameter,  ".564, 
Sectional  area,  .25  square  inch. 

Elastic  limit,  12,800  pounds =51,200  pounds  per  square  inch. 
Tensile  strength,  26,380  pound8=105,520  xK)und8  per  square  inch. 
Elongation  in  3  inches,  ^'.20=6.7  per  cent. 
Elongation  of  inch  sections,  ''.06,  ''.08»,  "06. 
Diameter  at  fracture,  ''.54;  area,  ^29  square  inch. 
Contraction  of  area,  8.4  per  cent. 
Appearance  of  fracture,  coarse  granular,  silvery. 


STEEL  FOR  STANDARDIZING   TESTING   MACniNE. 
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Tension  Tests  of  Steel  Specimens  for  the  Purpose  of 
Standardizing  thb  Testing  Machine  of  the  Kilby  Manu- 
factubing  company,  of  cleveland,  ohio. 

[Spodmen*  mvked  H  Lf  and  S  Ly  had  prerknuly  been  polled  at  the  Kflhy  Ifannfkotiirfaig  Co'a. 

works.] 

Form  of  specimens. 

r 


,1 


a" 


No.  5329. 


Marks,  H  L2. 

Diameter,  ''.506. 

Sectional  area,  .20  square  inch. 

Ganged  length,  2". 


Ap^kd  loads. 

Elonntioii 
per Inch. 

Sncoeealvo 
elongation 
per  inch. 

Permanent 
set. 

Snccessive 

Bemarks. 

Total. 

^"^r 

permanent 
set. 

PMCIMto. 

2M) 
1,000 
2.000 

l\mnd9. 

1,000 
S,000 
10,000 
15,000 
20,000 
25,000 

ao,ooo 

35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
50,000 
56,000 
60,000 
65,000 
70,000 
75,000 
80,000 
85,000 
00.  GOO 
00.660 

Ifkek. 
0. 

.000150 
.000350 
.000500 
.000700 
.000900 
.001060 
.001300 
.OOISOO 
.000660 
.007250 
.008400 
.000000 
[000000 
.018400 
.017560 
.021000 
.027050 
.033050 
.042450 
.064060 
.0750 
.1360 
.1750 

Inth. 
0. 

.000160 
.0002U0 
.000150  ' 
.000200 
.000200 
.000150 
.000250 
.000200 
.005050 
.000700 
.001150 
.000600 
.000000 
.003500 
.004150 
.004350 
.005150 
.000000 
.008500 
.012500 
.020060 
.0000 
.0100 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limtt. 

Tenailo  strength. 

1      1,000 

4,000 
5,000 
8.000 

7.000 

8.000 

8.200 

8.400 

8,600 

8,  MO 

»,000 

10,000 

lUOOO 

12,000 

13,000 

14,000 

IS,  000 

10,000 

17,000 

18.000 

18.110 

oJ 

.000050 

.000050 

GeMral  iummary. 

Teaaite  strength  per  s<nian  Inoh  rf  orlelnal  section pounds..    00,550 

Elaatie  limit  per  sqoars  Inch  of  originu  section do...    40,000 

BloDgntton  per  incn  after  mptore inch..      .2450 

Bengatlon  per  inch  nnder  strain  at  elastic  Unit • do...  .001500 

fiedoetim  in  dlsjneter  at  point  of  mptare do...       .105 

SednetSon  In  area  after  raptore^  per  cent  of  original  section do...       87.1 

PoeitioB  of  mptore ".86  from  neck 

Charaeter  of  broken  snrihoe silky 

lOfiMhsoetioDO "38»,*'.16 
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STEEL  FOR   STANDARDIZING  TESTING  HACHINB. 


No.  5330. 


Marks,  H.  L.  4. 

Diameter,  ".505. 

Sectioiial  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  iMdt. 

Elongation 
per  inch. 

SnccoBBive 

Permanent 
set. 

Sncoeealve 

permanent 

set. 

Romarka. 

Total. 

Per  Maaro 
inch. 

elongation 
per  inch. 

Pounds. 
200 
1.000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
8,200 
8,400 
8,600 
8,800 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
18,030 

Pounds. 
l,0UO 
5,000 
10,000 
15,000 
20,000 
26,000 
80,000 
36,000 
40.000 
41,000 
42,000 
43.000 
44,000 
45,000 
50,000 
56.000 
00,000 
65,000 
70,000 
75,000 
80,000 
85,000 
90,000 
90,150 

Inch. 
0. 

.000100 
.000250 
.000400 
.000550 
.000750 
.000960 
.001100 
.081450 
.002050 
.007560 
.008500 
.009050 
.010100 
.013560 
.017550 
.021950 
.027750 
033550 
.042600 
.055900 
.0750 
.1350 
.1600 

Inch. 
0. 

.000100 

.000150 

.000150 

.000150 

.000200 

.000200 

.000150 

.000350 

.000600 

.005500 

.000950 

.000560 

.001050 

.003450 

.004000 

.004400 

.006800 

.005800 

.009050 

.013300 

.0191 

.0600 

.0250 

0. 
0. 

Inch. 
0. 

Initial  load. 
ElaatSoUmit* 

Tensile  atrength. 

0. 

0. 

General  mmmary. 

Tenailo  strength  per  aqnare  inch  of  original  section ponnda..    90,150 

Elastic  limit  per  aauare  inch  of  original  section .> do...    40.000 

Elongation  perincn  after  rapture inch..     .2450 

Elongation  per  inch  under  strain  at  clastic  limit do...  .001450 

Reduction  in  diameter  at  point  of  rupture do...       .105 

Reduction  in  area  after  rupture,  per  cent  of  original  section 37.1 

Position  of  rupture ".00fh>mn«ck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".34*,  ".15 


BTEEL  FOR  STANDARDIZING  TE8TIKQ  HAGHINB. 
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BffarkSy  H.  L.  6. 

I3iameter,  ".605. 

Sectional  area,  .20  square  inch. 

Changed  length,  2''. 


No.6331« 


ElODgBtioil 

perfaMh. 

SacceMlye 
eloontion 
perlnoh. 

Mt. 

Successive 

permanent 

■et. 

BemarkB. 

ToUL 

'Peratmaxe 

200 
1,000 

1,000 
5.0OO 
10.000 
15,000 
20,000 
25.000 
30,000 
35,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
50,000 
56,000 
80,000 
65,000 
70,000 
75,000 
80,000 
85.000 
90,000 
90.050 

Inch. 

a 

.000100 

.000150 

.000400 

.000600 

.000700 

.000050 

.001100 

.001400 

.006950 

.007000 

.008250 

.000050 

.000750 

.013250 

.017400 

.021900 

.027000 

.083750 

.041500 

.054250 

.074000 

.1300 

.1550 

0. 

.000100 
.000050 
.000250 
.000200 
.000100 
.000250 
.000150 
.000300 
.005550 
000650 
!000660 
.000800 
.000700 
.003500 
.004150 
.001500 
.005100 
.006750 
.007760 
.012750 
.019750 
.0560 
.0250 

InOL 
0. 

Ineh. 
0. 

InitUaiMd. 
Elaetio  Umii. 

Tenaile  stranicai. 

2.000 

3,000 

4,000 

S^OOO 

8.000 

7.000 

8.000 

8,208 

a400 

8.600 

8.800 

9,000 

10,000 

11,000 

18.000 

13,000 

14,000 

15.000 

18,000 

17,000 

18,000 

18,010 

.000050 

.000060 

.000050 

0. 

Oeueral  $ummarjf* 

Teufle0treB8tliperiqiureioohoforiffinal8eoti<m pounds..    90,050 

nastie  Hmit  per  square  inch  of  OTigliyu  section do...    40,000 

Ek»gaftion  per indi  after  raptore inch..      .2350 

XkmgatioB  per  inch  nnder  s&ain  at  elastJolimit do...  .001400 

Beduottoi  Id  diameter  at  point  of  mptore do...       .105 

Bedneticn  ia  area  after  mptore,  per  cent  of  original  section 87.1 

Position  of  rupture ".80  from  neck 

Chsneter  of  broken  snrface silky 

SloQCatloD  of  inch  sections ".30*.  ".17 
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8TEEL  FOB  STANDARDIZING  TESTING  MACHINE. 


iro.5336. 
Marks,  H.  L.  7. 
Diameter,  ".605. 
Sectional  area,  .20  square  incli. 
Gauged  length,  2'\ 
Stem  ran  out  of  line  before  retesting. 


Applied  loads. 

EloDffmtion 
perlnoh. 

SnooeMire 
elongation 
per  inch. 

Permanent 

Mt. 

Snooeaai^e 

.^ 

Total. 

PerBOoare 

Povndi. 
200 
1,000 
2,000 
8.000 
4,000 
6.000 
0,000 
7,000 
7,200 
7,400 
7,000 
7,800 
8,000 
8,200 

Pound*. 
1.009 
6,000 
10,000 
16.000 
20,000 
25.000 
80.000 
85,000 
86,000 
87.000 
88,000 
38.000 
40.000 
41.000 

Jim*. 
0. 

.000100 
.000350 
.000600 
000660 
.000660 
.001060 
.001300 
.001360 
.001360 
.001400 
.001460 
.001600 
.001060 

Ineh, 

0. 

.000100 
.000250 
.000150 
.000150 
.000200 
.000200 
.000250 
.000050 

0. 

.000060 
.000060 
.000060 
.000450 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

.000450 

.000450 

STEEL   FOB  STANDABDIZINQ  TESTING  MACHINE. 
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No.  5334. 
Harks,  S.  L.  8. 
Diameter,  ''.506. 
Sectional  area,  J20  square  incli. 
Ganged  length,  2''. 


Applied  loadk 

permoh. 

Snoc«ii8iv« 
eloDgatlon 
per  iDch. 

Peraanant 
set. 

SaeeuiTO 

permanent 

set. 

Bemarks. 

To«aL 

Persqnaire 

PtmndM. 
200 

1.000 
2,000 
3,000 
4,000 

5,000 
5,R0O 
0,000 
0,200 
0,400 
0.000 
0,800 
7,000 
8,000 
9,000 
10.000 
11.000 
12.000 
12,840 

Pounds. 
1,000  , 

Sooo 

10.000 
15,000 
20,000 
25,000 
29,000 
80,000 
81.000 
32,000 
88,000 
84.000 
86,000 
40.000 
45,000 
60,000 
65,000 
00,000 
04,200 

IndL 
0. 

.000100 
.000200 
.000400 
.000600 
.000750 
.000050 
.002950 
.005500 
.008900 
.012100 
.014000 
.  014950 
.021550 
.020750 
.040500 
.056500 
.0850 
.1950 

JimJL 
0. 

.000100 
.000100 
.000200 
.000200 
.000150 
.000200 
.002000 
.002550 
.003400 
.0at200 
.001900 
.000050 
.000000 
.008200 
.010750 
.016000 
.0285 
.1100 

IndL 
0. 

Inch. 
0. 

Initial  load. 
Elaattellmift. 

Tensile  atNQgtlL 

.001050 

.001950 

Oenerdl  Msmnory. 

TeoaOe  straDjcth  per  square  taieh  of  original  seotion pounds..    64,200 

Elastic  limit  per  square  inch  of  original  section do...    29,000 

Elongation  per  incn  after  mptare inch..      .3200 

Elongation  per  inch  nnder  strain  at  elastic  limit do...  .000960 

Bednction  in  diameter  at  point  of  rupture do...       .186 

Redaction  in  area  after  raptore,  per  cent  of  original  section 43.8 

Position  of  roptnre l".2firomneck 

Character  of  hroken  snrfiuse silky 

Elongation  of  inch  sections "M,"Ja? 
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STEEL   FOR   STANDARDIZING  TESTING  MACHINE. 


Marks,  S.  L.  4. 

Diameter,  '^505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  2*\ 


NO.S333. 


Applied  loads. 

Elonffation 
por  mcb. 

111 

PeniuuMnt 
set. 

SnooaaalTa 

permaiMnt 

set 

•— 

Total. 

For  aauare 
inch. 

Ptmndg. 

200 

1,000 

2,000 

.%000 

4,000 

.•5.000 

6,000 

6,200 

0,400 

6,600 

6.800 

7,000 

8.000 

9,000 

10,000 

11,000 

12,000 

13,000 

13,010 

Poundt. 
1,000 
5,000 
10,000 
16,000 
20,000 
25,000 
80,000 
81,000 
32.000 
33,000 
84,000 
35,000 
40,000 
45,000 
50,000 
66,000 
60.000 
65,000 
65,050 

Intk. 
0. 

.000100 
.000200 

000300 
:000550 
.000650 
.000900 
.000950 

006000 
.011250 
.013300 
.014500 
.020550 
.029050 
.038500 
.063100 
.0800 
.1700 
.1960 

JiMlk. 

0. 

.000100 
.000100 
.000100 

;  000100 
000250 
.000050 
.006050 
.006250 
.009050 
.001200 
.006050 
.008500 
.011450 
.014600 
.0269 
.0900 
.0250 

InOi. 
0. 
0. 

InOL 

a 

iBitiallottd. 
BUatioUmtt 

Tensile  strsDCth. 

0. 

Oeiural  9ummary, 

Tensile  strength  per  sqmure  inch  of  original  seetlon pounds. .  ffi,M) 

KlasUc  limit  per  souare  inofa  of  original  seetion do...    31,000 

Elongation  per  inon  aft«r  rapture inch..     -3100 

Elongation  jier  inch  under  strain  at  elastic  limit do...  -^^^^ 

K4Hluction  in  diameter  at  point  of  niptare do...       "^ 

Reduction  in  area  after  rupture^  percentof  original  section <3' 

Position  of  rupture 1".28  from  nj«  k 

Character  of  broken  sarftuM sul^ 

Slongationof  inch  sections ".27, "-SS* 


STREL  FOB  STANDARDIZING  TE6TIN0  MACHINE. 
No.  5333. 
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Marks,  S.  L.  6. 
Diameter,  ".605. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2''. 


Elonntioii 
per  mch. 

PennmeDt 
aet 

SaooMslre 
permanent 

Benutrko. 

Total. 

PerMmuv 

ISJtt 

200 
1,000 
2.O0O 

a.  000 

4,000 
6,000 

«.ooo 

7,000 

Pounds. 
1.000 
6,000 
10,000 
15,000 
20,000 
25.000 
30,000 
85.000 

86,000 

87.000 
88.000 
80.000 
40.000 
45.000 
50.000 
55,000 
60.000 
65,000 

Inch. 

a 

.000100 
.000250 
.000450 
.000600 
.000750 
.001000 
.001150 
5  .001150 
>  .017050 
.017000 
.018750 
.020350 
.021600 
.020060 
.038250 
.058000 
.0800 
.1650 

Iwk. 

0. 

.000100 
.000150 
.000200 
.000150 
.000150 
.000250 
.000160 

0, 

.016000 
.000660 
.001150 
.001000 
.001250 
.007460 
.000200 
.014750 
.0270 
.0650 

2n«k. 
0. 
0. 

Inch, 
0. 

Initial  iMd. 
Slaatio  limit 

Tenstteatrengtli. 

0. 

7,200 

7,400 
7.600 
7.800 
S,000 
0.000 
10.000 
11.000 
12,000 
13.000 

Qeneral  9ummary. 

Tensile  sticngtta  per  sqnaro  inch  of  original  section pounds..    66,000 

EUstic  limit  per  square  inch  of  original  section.... do...    36,000 

IQoDgalaon  per  incn  after  mpiore inch..      .2900 

Btongation  per  inch  ander  strain  at  elastic  limit do...  .001150 

Reductkm  in  diameter  at  point  of  mptare do...        .126 

Bied  action  in  area  after  raptnre,  per  cent  of  original  section 43. 8 

Poeitiom  of  rnptnre 1"  from  neck 

dkaracter  of  broken  snrfaoe silky 

1  of  inch  sections «.3»*,'M0 


No.  5336. 
Marks,  S.  L.  7. 
Diameter,  ''.505. 
Sectional  area,  .20  square  inch. 
Ganged  length,  3'\ 

Stem  ran  out  of  line  before  retesting. 


Applied  loads. 

Elongation 
per  Inch. 

Successive 
elongation 
per  inch. 

Permanent 

set. 

Snccesaive 
set. 

Bemarks. 

Total. 

Per  sonare 
inch. 

rofmds. 

20O 
1.000 
2.000 
8.000 
4,000 
5.000 
5,200 
5,400 

Poundt. 
1,000 
6,000 
lO.OOO 
15,000 
20.000 
25,000 
26.000 
27.000 

IfUh. 

0. 

.000100 
.000300 
.000500 
.000600 
.000850 
.000900 
.000000 
.000060 

IfUh. 

0. 
.000100 
.000200 
.000200 
.000100 
.000250 
.000050 

0. 
.000060 

Inch. 
0. 

Inch. 
0. 

Initial  Uwd. 

28,000 

.000050 

.000060 

CAST  IRON 

FROM 

WATERTOWN  ARSENAL  FOUNDRY. 


CUPOLA  IRON. 
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CAST  IRON  AND  PIG  1B0N8. 
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CAST  ntOS  7B0M  WATBBTO WV  ABBEV AL  CUPOLA. 

Cast  iron  fob  8''  Top  Oabbiagb  aio)  TiUYSBas  Oiboijb. 

Ka.629a 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3''. 


Applied  lorni*. 

IJSSS- 

SaooesatYe 
elooniion 
pariBoh. 

FamaiieBi 
aei. 

SnecaaatTa 

pannanent 

aet. 

BanarlM. 

Total. 

Pereoaare 

250 
500 

750 
1,000 
1.250 
1.500 
1.750 
2,000 
2.250 
2.500 
2.750 
3.000 
3,250 
3.500 
3.750 
4.000 
4.250 
4.500 
4,750 
5.000 
S.2S0 
5,500 
5,750 

e.ooo 
e.a50 

6,900 
6.750 
7,000 
7.250 
7.500 
7,750 
8,000 

aaso 

8^508 

Ptmndt. 
1.000 
2,000 

3.000 
4,000 
5.000 
6.000 
7,000 
8,000 
0,000 
10.000 
U.00O 
12,000 
13.000 
14,000 
15,000 
16.000 
17,000 
18,000 
18,000 
20,000 
21.003 
22.000 
23,000 
24,000 
25,000 
26,000 
27,000 
28.000 
20,000 
30,000 
31,000 
32,000 
83,000 
34.000 

JfMfc. 

a 

.000033 

.000033 
.000067 

.000100 
.000133 

000333 
!000367 
.000400 
.000433 
.000500 

000000 
[000700 
.000767 
.000807 
.001000 
.001100 
.001107 
.001333 
.001467 
.001667 
.001800 
.002067 
.002300 
.002588 
.002800 
.008408 
.068767 
.004400 
.005000 

005800 
.006467 
.007588 

Inch, 
0. 
.000088 

0. 

.000034 
000033 
.000033 
.000067 
.000183 
.000034 
.000033 
.000033 
.000067 
.000100 
.000100 
.000067 
.000100 
.000138 
.000100 
.000067 
.000166 
.000134 
.000200 
.000138 
.000267 
.000233 
.000238 
.000667 
.000600 
.000307 
.000633 
.000600 
.000800 
.000067 
.001066 

Inch. 
Ol 

Jim*. 
0. 

Initial  laad. 

0. 

.000033 

.006068 

.000033 

0. 

.000167 

.000134 

.000783 

.000566 

.002400 

.001667 

8.tt0             24.720 

^ 

j^ractiiFed  1"  from  the  neck.    Appearance,  fine  granalar. 
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CAST   IRON   AND   PIG  IRONS. 


Lining  for  Otlinbeb  jof  12^'  B.  L.  Biflb  Garriags. 

Marks,  ISio.  1. 

Diameter,  I'MOO. 

Sectional  area,  .966  square  inch. 

Ganged  length,  10''. 


Applied  kwd«. 

Snoo6HBlve 
eloDgation 
perlnch. 

Pennanent 

Sacoesulve 

Bemarks. 

ToUL 

PerMuare 
inob. 

permoh. 

Pounds. 
900 
1,932 
2,898 
3.804 
4,830 
5,700 
0,702 
7,728 
8,094 
9,000 
10,020 
11.502 
12,558 
18,524 
14,490 
15,450 
10,422 
17,388 
18,354 
19,320 
20,280 
21,252 
22,218 
23,184 
24,150 
28,110 

Pounds. 

1,000 
2,000 
8.000 
4,000 
5,000 
0,000 
7,000 
8,000 
9,000 
10, 000 
11,000 
12. 000 
13.000 
14,000 
15,000 
10,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
29,100 

Inch. 
0. 

.00006 
.00010 
.00015 
.00021 
.00028 
.00032 
.00039 
.00048 
.00056 
.00008 
.00074 
.00085 
.00090 
.00109 
.00121 
.00139 
.00158 
.00181 
.00210 
.00241 
.00272 
.00320 
.00306 
.00430 

IndL 
0. 

.00005 
.00005 
.00005 
.00006 
.00007 
.00004 
.00007 
.00009 
.00008 
.00007 
.00011 
.00011 
.00011 
.00013 
.00012 
.00018 
.00019 
.00023 
.00029 
.00031 
.00031 
.00048 
.00045 
.00005 

Jneh. 

0. 

Inch. 

InitiallMd. 

.••.......•. 

0. 

.00004 

.00004 

.00019 

.00015 

.00070 

.00051 

Fractured  3'^25  from  neck.    Appearance,  flne  granolar,  granitic. 


CAST   IRON    AND   PIG    lUONS. 

No.  5294. 

LlNma  FOB  OTUirDBB,  12"  B.  L.  Kifui  Oabsiaob, 

Mark,  2. 

Diameter,  1^'.109. 

Sectional  area,  .966  square  inch* 

Gauged  length,  10". 


IGl 


Appltodloiria. 

^^r 

SneoeMlTe 
elonntion 
porlMk. 

PermaMot 
Mi. 

SqooomI'w 
pennMieat 

Ml. 

—. 

ToteL 

^CE- 

066 

1.9S2 

2,888 
3,864 
4,830 
5.796 
6.762 
7,728 
8,604 
9.668 
10,626 
11,663 
12,558 
13,524 
14,480 
15,466 
16.422 
17,388 
18,354 
19,320 
30,288 
21,282 

2,000 

Sooo 

4,000 
6,000 
6.000 
7.000 
8.000 
9.000 
10.000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17.000 
18,000 

Slooo 

80,000 
21.000 
22,000 

Jm*. 
Ol 

! 00010 

.00617 
.00021 
.00029 
.00037 
.00043 
.00060 
.00000 
.00070 
.00081 
.00002 
.00106 
.00120 
.00138 
.00197 
.00180 
.00206 
.00238 
.00278 
.00320 

0. 

!00006 
.00007 

.00006 
.00006 
.00008 

.00007 
.00010 
.00010 
.00011 
.00011 
.00013 
.00018 
.00018 
.00010 
.00028 
.00025 
.00083 
.00040 
.00042 

a 

ZfMlL 
0. 

iBitiallMA 

0. 

.00006 

.00006 

.00088 

.00018 

.00092 

.00089 

Fractured  "M  from  neck. 
Specific  gravity,  7.1928. 

H.  Doc.  54 ^11 


Appearance,  fine  granular. 


162  CAST   IRON   AND   PIO   IB0N8. 

No.  5297. 

Bottom  Kolleb  Path,  8"  GABBiAas  and  1"  Shell. 

Marks,  No.  777. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 
Spongy  metal  on  one  side  of  the  specimen  covering  a  lengtli  of  i". 


Applied  loads. 

EloDntion 
per  inch. 

Sncceasive 

Permanent 
set. 

Successive 
pennaaent 

set. 

Kemarks. 

Total. 

Per  soitaro 

•WJS!' 

Poundt. 
1,000 
2,000 
a,  000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14.000 
15,000 
10,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
22,400 

Pounds. 
1.000 
2.000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
22,400 

Ineh. 

0. 
.00006 
.00011 
.00016 
.00022 
.00028 
.00033 
.00040 
.00048 
.00053 
.00061 
.00069 
.00078 
.00087 
.00096 
.00i07 
.00118 
.00180 
.001*6 
.00163 
.00181 
.00206 

Inch. 
0. 
.00006 
.00005 

.00005 
.00006 
.00006 
.00005 
.00007 
.00008 
.00005 
.00008 
.00008 
.00009 
.00009 
.00009 
.00011 
.00011 
.00012 
.00016 
.00016 
.00019 
.00026 

Ineh, 
0. 

Insk, 
0. 

Initialload 

0. 

.00003 

.00003 

.06612 

.00009 

.00039 

.00027 

. 

Fractured  1''.7  from  neck.    Appearance,  granular,  granitic,  10 
cent  spongy. 
Fracturod  in  the  spongy  section. 


CAST   IRON   AND   PIO   IRONa 
No.  5298. 

Duplicate  op  No.  5297. 

Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  IC. 
Spongy  metal  on  one  side  for  a  length  of  2^'', 


1C3 


AppUed  loads. 


I    ToIaL 


j Slonniion 

Peraqnare'   P^r&ch. 


Pmmds. 
1,000 
2.000 
3.000 
i.QOO 
5,000 
COOO 
7.000 
8.000 
9.000 
10.000 
11.000 
13.000 
13.000 
14.000 
15.000 
16,000 
17.000 

ia.000 
i«.ooo 

I  20,000 
21.000 
22,000 
23,0U0 
24.000 
25.000 
28.180 


ftraqnai 
inch. 


Pound*. 

1,000 

2,000 

8,000 

4,000 

5,000 

0.000 

7,000 

8.000 

0,000 

10,000 

11.000 

12.000 

13.Q00 

14.000 

15.000 

16,000 

17.000 

18.000 

19,000 

30,000 

21.000 

22,000 

23.000 

24.000 

2S.0O0 

26,180 


Inch, 
0. 
.00006 

.00011 
.00U17 
.00022 
.00029 

.ooo;t5 

.00041 
.00040 
.00054 
.00061 
.00070 
.00079 
.00087 
.00005 
.00106 
.00115 
.00127 
.00130 
.00152 
.00160 
.00184 
.00210 
.00234 
.00263 


SuoccMivelp  ^1  SucccMlvo 

^IS^        pernianent 
■**•        I        »et. 


eloE 

per  Inch. 


Ineh. 

0. 

.00006 
.00005 
.00006 
.00005 
.00007 
.00006 
.00006 
.00008 
.00005 
.00007 
.00009 
.00009 
.00008 
.00008 
.00011 
.00009 
.00012 
.00012 
.00013 
.00017 
.00015 
.00027 
.00024 
.00029 


Inch. 
0. 


Inch, 

0. 


.00001 


.00001 


.00003 


.00011 


.00099 


.00007 


.00022 


Bemarks. 


iDitial  load. 


.00066 


TviiMilo  Htreiifftb. 


Fractured  2^^9  from  neck.    Appearance,  grauolar,  granitic,  8  per 
cent  spongy. 
Fractoied  at  the  spongy  section. 
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CAST   IBON   AND   PIG   IRONS. 


CAST-IROH  FOR  S-IHCH  CARRIAGE. 
No.  5307. 

Bottom  Eolles  Path. 

Marks,  No.  780. 
Dill  meter,  1''.129. 
SiHtional  area,  1  square  inch. 
Ganged  leugth,  10". 


AppUed  loads. 

Elonnition 
per Inch. 

Sucoosftive 
eloDffatioQ 
per luch. 

Permanent 
set. 

Siicoesaivo 

Iiermaneut 

set. 

Kemarks. 

TtfUl. 

Per  sq nare 
iDoh. 

Pmmdt. 
KOOO 
2,000 
^[,000 
4.(100 
C.OOO 
0,  UOO 
7,000 

e.ooo 
u.ooo 

HJ.UOO 
11.000 
12,  (KK) 

u.im 

1!    ^JOO 

11,1100 

n.yoo 

IK, 1)00 

\\t  1)00 

I'M     1 100 

■2\.>m 

„J.  iKK) 

:  .  iiOo 

1^1   iJOO 

L'«,ilO0 

-7,  .100 
^n.  UOO 

.  KK  UlO 

I'oundt. 
1,000 
2,000 
3.000 
4,000 
5,000 
6,000 
7.000 
8,000 
9,000 
10,000 
11.000 
12.000 
13.000 
14,000 
15,000 
16,000 
17.000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26.000 
27,000 
28,000 
30.010 

Inch. 

0. 
.00006 
.00010 
.00014 
.00020 
.00027 
.00032 
.00039 
.00043 
.00061 
.00069 
.00064 
.00070 
.00080 
.00090 
.00098 
.00108 
.00117 
.00128 
.00140 
.00152 
.00167 
.00184 
.00206 
.00224 
.00245 
.00272 
.00310 

Inch. 

0. 
.00006 
.00004 
.00004 
.00006 
.00007 
.00006 
.00007 
.00004 
.00008 
.00008 
.00005 
.00006 
.00010 
.00010 
.00008 
.00010 
.00009 
.00011 
.00012 
.00012 
.00015 
.00017 
.00022 
.00018 
.00021 
.00027 
.00038 

Inch. 
0. 

Inch. 
0. 

Initiidloiid. 

.00001 

.00001 

.00002 

.00001 

.00010 

.00008 

.00023 

.00013 

.00070 

.00047 

TeBsUe  strength. 

.00125 

.00055 

l^'imctured  at  the  neck.    Appearance,  granular,  granitic. 


CAST    IRON   AND    P[G    IRONS. 
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CAST  lEON  FOR  7"  SHELL  AND  8'^  AKB  12"  SHOT. 

No.  rmiX 
\  Marks,  Ka.  783. 

Diameter,  rM20, 

Sectional  are^j  1  s<iuaro  inch. 
iGunged  length,  W\ 


AppIliMl  ImdM. 


I 


Tnl»]. 


I 


F'rmn4&. 

i.ooo 

ZOOO 

1,000 

5.000 

e,tK)0 

7.000 

0,000 

10,000 

ii.ooo 

12,  IJOO 
1  HW» 
tilWO 
15,000 
to,  0C¥) 
17.000 

20,  00r> 

suooa 

22,000 
23.000 

24,1W0 
25,  HOP 

27,00tl 
211.000 


Per  mnan' 


I.  WW 
2,000 

:).ooo 

I.UOO 

c.uoo 

7.000 
lt.0O0 
8,0«) 

ici.ooft 

ll.tlOO 
laOtK) 
ll.00tt 
14.000 

I7,DOO 

laotK) 

19.000 
20,000 
21,000 
22.000 

:^.ouo 

25,000 
16,000 
37.000 
SS,000 


Irnrk. 

0. 

.00007 
,0O0U 
.GOOlil 

-oooes 

.00031 
.00(1311 


0. 
,00007 


.aoo&l    I 

.00008 
.0O07B 
.OOOUJi 
.00003 
.00104 

.IJ0120 
.uOO!> 
.(XJ151 

.ooieo 

.00204 
.002^ 


.ooouo 

,00008 
.  GOOOi 

.oooon 

.UOOOfI 
.00008 


.0OU3 


.00000 

.oooos 
ooou 
.ooou 

.OOOLl 

.OiXJi:) 
.uooi:; 

. OOOIK 
,0OOLG 

,00021 
.00028 
,00031 

.ooose 
.mm 

.00055 


PfriTittlnrml 


0. 


.00002 


.00011 


.00031 


.00008 


.00104 


lirnuaiie'iit 
act. 


0. 


.00067 


.00000 


Uf^iitnrkr* 


Jiiiliiil  iniuL 


Tpinsiln  ittrenjetli. 


Fracttired  at  tho  neck.     Appearance,  fine  granolar,  granitic. 


M 
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CAST    IRON    AND    PIG    IRONS. 


CAST  IROH  FOR  7''  SHELL  AHD  8''  AHD  12''  SHOT. 

No.  5318. 
Marks,  No.  785. 
Diameter,  l'M29. 
Sectional  area,  1  square  incli. 
Gauged  length,  10''. 


Applied  loadH. 

EloDfiration 
por  inch. 

SnccoAflivo 
eloiifcatioii 
per  inch. 

Permftnont 
act. 

Sacoemive 

permanent 

aet. 

ICemarka. 

ToUl. 

Per  nqnaro 

Pounds. 

1,000 

2.000 

3.000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

27,400 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13.000 

14,000 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

27,400 

Inch. 
0. 

.00006 
.  Ot>011 
.00018 
.00024 
.00030 
.00038 
.00046 
.00051 
.00060 
.00069 
.00077 
.00086 
.00095 
.00104 
.00114 
.00128 
.00139 
.00151 
.00168 
.00188 
.00203 
.00228 
.00250 

Inch, 
0. 

.00006 
.00005 
.00007 
.00006 
.00006 
.00008 
.00008 
.00005 
.00000 
.00009 
.00008 
.00009 
.00009 
.00009 
.00010 
.00014 
.00011 
.00012 
.00017 
.00020 
.00015 
.00025 
.00022 
.00030 

Inch, 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.00001 

.00001 

.00004 

.00003 

.00011 

.00007 

.00032 

.00021 

.00098 

.00060 

Fraetured  at  the  neck.    Appearance,  granular,  granitic. 


CAST   IRON   AND   PIG   IROK& 


1G7 


GAJST  ntOV  POB  TEAVEE8E  CIBCLS  8'  TOP  CAKEIAGK 

No.  5319. 
Marks,  No.  786. 
Diameter,  l'M29. 
SectioDftl  area,  1  square  inch. 
Gaoged  length,  IC'. 


Applied  kMMte. 

KloDgfttioii 
per  Inch. 

Pemuueot 
aet. 

Inch. 
0. 

SnooMsire 

pennanent 

set. 

Ilemarkii. 

T^     P.r^»« 

elongiition 
per  inch. 

1 

1,000              1,000 
^000    >           2-OflO 

ln€k. 
0. 
.00005 

.00010 
.00015 
.00021 
.00027 
.00031 
.00039 
.00045 
.00060 
.00059 
.00064 
.00071 
.00060 
.00080 
.00099 
.00100 
.00119 
.00131 
.00146 
.00160 
.00178 
.00190 
.00223 
.00257 
.00292 
.00382 
.00380 

0. 
.00006 
.00006 
.00005 

.00006 
.00006 
.00004 
.00008 

.00006 
.00005 
.00009 

.00005 
.00007 
.00009 
.00009 
.00010 
.00010 
.00010 
.00012 
.00015 
.00014 
.00018 
.00021 
.00024 

.00085 
.00040 
.00067 

Ineh. 
0. 

Initial  liNuI. 
ToiMile  Btrenf^h. 

;iSo 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

11.000 

15.000 

16,000 

17.000 

18,000 

19.000 

20,000 

21,000 

22.000 

23,000 

24.000 

25,000 

26.000 

27,000 

28,000 

,   33,400 

3,000 

4,000 

5.000 

6.000 

7,000 

8,000 

9,009 

10,000 

11,000 

12,000 

13,000 

14,000 

15^000 

16,000 

17.000 

18,000 

19,000 

20,000 

21.000 

22.000 

23,000 

24,000 

25,000 

26.000 

27.000 

28,000 

33,400 

0. 

.00001 

.00001 

.00009 

.00008 

.00030 

.00021 

.00101 

.00071 

.00205 

.00104 

Fractared  at  the  neck.    Api)earance,  fine  granular. 
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CAST   IRON   AND   PIO   IKONS. 


OAST  nOH  70B  7''  BSOT  AHS  12''  8HBUL 
No.  5322. 


Marks,  No.  787. 
Diameter,  l'M29. 
Bectional  area,  1  sqaare  inch. 
Gauged  length,  10". 


Applied  londt. 

Elongailoii 
per Inch. 

SooceasiTe 
elonntioii 
periDch. 

Penn«neiit 
net. 

SaoccAitive 

1 

Total. 

PerMnare 
inch. 

Remarks. 

Pound*. 
1,000 
2,000 
8,000 
4.000 
5,000 
6,000 
7,000 
8.000 
9,000 
10,000 
11,000 
12,000 
18,000 
14,000 
15,000 
16.000 
17.000 
18,000 
19.000 
20.000 
21.000 
22,000 
23,000 
24,000 
25,000 
26,000 
27.610 

Poundi. 

1,000 

2.000 

8,000 

4.000 

5,000 

6,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,610 

Inch. 
0. 

.00006 
.00012 
.00018 
.00023 
.00031 
.00039 
.00043 
.00051 
.00059 
.00065 
.00073 
.00082 
.00091 
.00101 
.00111 
.00122 
.00133 
.00149 
.00162 
.00181 
.00109 
.00220 
.00247 
.00272 
.00310 

Iwh. 
0. 

.00006 
.00006 
.00006 
.00005 
.00006 
.00008 
.00004 
.00008 
.00006 
.00006 
.00006 
.00000 
.00009 
.00010 
.00010 
.00011 
.00011 
.00010 
.00013 
.00019 
.00018 
.00021 
.00027 
.00025 
.00038 

Inch. 
0. 

Inch. 
0. 

InitiiUloiul. 
Tensile  nirengtli. 

.00001 

.00001 

.00002 

.00001 

.00010 

.00008 

.00026 

.00016 

.00082 
.00109 

.00056 
.00027 

CAST  IRON 

FROM 

WATERTOWN  ARSENAL  FOUNDRY, 

AND 

PIG  IRONS. 
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CAST  TBJOE  EBOM  WATEETOWV  AE8EHAL  FOUVDET,  AVD  PIO 

IE0H8. 

The  specimens  of  cast  iron  were  taken  from  cylinders  18  inches  long 
by  8  inches  diameter,  cored  3^  inches  in  diameter,  poured  from  tiie 
same  metal  as  the  castings  they  represented. 

Specimens  of  pig  iron  were  tarned  down  directly  from  sample  pigs. 

The  furnace  charges  were  as  follows. 

The  heads  referred  to  in  the  furnace  charges  were  heads  of  shell  from 
previous  casta. 

The  8crap  iron  used  was  old  shot  and  shell,  bolsters,  and  gun-car- 
riage scrap  of  good  quality. 


k  &te  of  c 


Jiily9I.UIH {    Serap 


Famaeo  rh«rge. 


Fnrnaco. 


Poutidt. 

SleliiBoiid pic 't.OOO  , 

Saliabaryplg 1.600  I 


Aii(ittt  11. 18M . 


Aiigiut23,lflM. 


▲Q/n»t30.18M. 


September  e,  18M. 


Septrakberl9, 1894. 


Sttptmber  26, 1«»4. 


October  8. 18M. 


October  11. 1894. 


Totol 18,000  I 

RicbmoDd piff 3,000  i 

Rftliubqrypie 1,600 

Scnp 8,500  I 


18,500  I    Cupola 


Totol 13,000 

Ricbmondplg 3.000  ' 

SalUbnryplff 1,500  , 

Serap 2.500 

HeiwSs 3,000  ' 


Total 10,000  ! 

EatahdinpigNo.4 "Tooo  ; 

KaUbdinpigNo.4.bi£b 4.000  I 

Heada 7. 7 3,000  1 

Scrap 2.500 

Total 11,500 

Katabdinplg 2,0(>0 

Ricliinond  pie ^ 2,500 

Heads 3.000 

Scrap 8.600 

Total 11,000 


Katabdinpig 1.500 

Klcbmond  pur 1 ,  500 

Heads 2.000 

Scrap 4,500 


Total 10,500 

Ricbmondplg 3.000 

SalisburypTg 1,600 

Heads 1.000 

Scrap 4,000 

Total 9,500 

SalisbiiT7pigKo.4.bigh 3,600 

Salisbury  pig  Ko.  4 1,900 

Scrap 4,600 


Total 10,000 

Sali«biirypigKo.4,bigh ~X600 

Sall8barypigNa4...7 1.800 

Scrap 3,500 


Total 9,000 


y  ....do  . 


....do. 


....do. 


...do. 


....do. 


...do. 


..do. 


.do. 


No.  of 

tonHioii 

tost. 


5123 


5128 


5132 


5137 


5141 


5145 


6146 
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Cast  iron  from  Wateriotm  Arsenal  Foundry ^  and  pig  iroiif— Continued. 


Date  of  cast. 


Furnace  charge. 


Funaoe. 


No.  of  I 
tension ' 


October  1&,  1804.. 


October  18,1804.... 


October  22, 1804 . 


October  25, 1804. 


October  20.  1804.... 


November  6, 1804  . 


November  0, 1804  . 


November  1, 1804  . . 


November  13, 1804 . 


November  16, 1804. . 


November  20, 1804. 


Pounda. 

SaUsbary  pig  No.  4,  bigb 3. 000 

Salisbury  pig  Ko. 4 „ 2,000 

Heads 1,000 

Scrap 4,000 

Total 10,000 

Salisbury  pig  No.  4,  high ^000 

Salisbury  pig  No.  4 2,500 

Heads 2,000 

Scrap 3,500 

Total 11,000 

Salisbury  pig  No. 4, high ~,WQ 

Salisbury  pig  No.4 2,500 

Heads 2,500 

Scrap 3,500 

10.inch  shell 1,500 

Total 13,000 

SalUbnrypigNo.4,high 8,000 

Salisbury  pig  No.  4 2,500 

10-inoh  shell 1,500 

Heads 2,500 

Scrap 3,600 

Total 18,000 

Salisbury  pig  No. 4,  high ^000 

Salisbury  pig  No.  4 2,500 

Hea<l8 : 2,600 

lOinch  shell 1,500 

Scrap 3,600 

Total 13.000 

Salisbury  pig  No.  4,  high 3,000 

SaUsburypigNo.4 2,500 

Heads 2,500 

lOinch  shell 2,600 

Scrap 8,500 

Total J4^000 

Salisbury  pig  No.  4,  high 3,000 

Salisbury  pig  No.  4 8,600 

Heads 2,500 

lO-inoh  shell 1,600 

Scrap 8,600 

Totid J3'®^ 

Salisbury  pig  No.  4,  high 3,000 

Salisbury  pig  No. 4 2,500 

Heads 2,600 

lOinch  shell 1,500 

Scrap 3,500 

Total J13,01)0 

Salisbury  pig  No.  4,  high 3, 000 

SaliHbnry  pig  No. 4 2,500 

Heails 2,600 

lO-iuch  shell 2,000 

Scrap 2,000 

Total J2,000 

Salisbury  pig  No.  4,  high 2,500 

Salisbury'  pig  No.  4 2, 500 

Heads 3.000 

lOincb  shell 2,500 

Total ^^_^ 

Salisbury  pig  No.  4,  high ~X500 

Salisbury  pig  No. 4 2,600 

Heads 3,000 

lOtinchsholl 2,500 

Total 10,500 


Cupola. . 


..do. 


.do. 


...do. 


.do. 


....do. 


do. 


....do. 


.do. 


....do. 


.do. 


6147 


5149   ' 


514« 


5150 


5153 


5]ii3 


5155 


6IS6 


5157 


5158 


5159 
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Caai  inm  from  Waieno99n  Jn&mmi  Fomndrfj  andyUf  irano — Continneil. 


iJtttoofcMt. 


Fumaee  ohaiftt. 


Fnmftce. 


I   No.of  ' 
'  tension  I 


yor»iberS3,lllM. 


N«Teiober27,18M. 


DMaBber4, 18M. 


DeecBbcrT.lSM. 


14,lgBl. 


J^«fclwl9,l»4. 


I'nKBibaras.UM. 


Juui79,l»5. 


Juiuiy  15.1896.. 


Juiaar726,iai6.. 


Febnury  8, 18B5. 


Pounds. 

8A]i»bar7pigNo.i.higb 2,500 

8aUabar7pigK«K4 S,SdO 

Heads 3,000  | 

lO-inehsheU 3,000 


Total 11.000 


SalislnuypigVo.4,big]i 2,S0u 

Sa]iabar7pigNo.4 2,900 

H«adR 8,000 

10>inch  shell 8,000 


TbUd 11,000 

SalisbaTypigNo.4,  high ""sTsoo 

SAliflbiirypigKa4 2,500 

Heads 8,000 

UKiaohsbea 8,000 


Total 11,000 

Salisbury  pig  No.  4,  high ""i^Wo" 

Salisbury  pig  Ko.  4 2,600 

Hosds ;. 3,000 

ICinohsheU ^ 8,000 


Totsl. 


11,(1 


Salisbury  pig  No. 4,  high 2.600 

Salisbury  pig  Na  4 2,500 

Heads 3,000 

10-inch  shell 8.000 

Scrsp 1,000 


Totid. 


12,000 

Saltebin7pigNo.4,  high "^WO 

SslisbnrypigNo.4 2,600 

I  Heads 8,000 

'  lO-iDchshen 2,000 

'  Scrap 1,500 

'  Total 12,600 


SsllsbarypigNo.4,  high 2,500 

Salisbury  pig  No. 4 2,600 

Heads 3,000 

10-Snch  shell 3,000 


Total 11.000 

8sUsboxypigKo.4,high ~2,000 

Salisbury  pig  Na 4 1,500 

Heads 2,600 

lOinohsheU 2,000 

Scrap 0,000 


Total 14,000 


8aUsbnr7pigNo.4,  high 2,000 

Salisbury  pig  No. 4 1,500 

Hesds 2,600 

lO-ineh  shell 2,000 

Sorap 5,000 


Total 13,  OW 

Salisbury  pig  No.  4,  high .~^000 

8sUsburypigNo.4 3,500 

Heads... 2,500 

lO-inoh  shell 2,000 

Scrap 1,500 


Total j3,600 

Staiabniy  pig  No.  4,  high ^^2, 760 

Salisbury  pig  No.  4 2.750 

Heads 2.600 

10-inoh  shell 2.000 

Sonp 4.000 

Total 14,000 


CupolA.. 


..do. 


....do. 


....do. 


.do. 


....do. 


....do. 


.do. 


....do. 


....do. 


...do. 


5100 


5101 


51G3 


5167 


5108 


5160 


5176 


5170 


5182 


5185 
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Ca8t  iron  from  Waieriown  Arsenal  Foundry j  and  pig  irons — Continued. 


Date  of  cast. 


February  23, 1895. 


March  fi,  1896. 


March  13,  1805. 


March  20, 1895. 


4 


March  27, 1805 . 


April  11. 1805. 


April  18,  1805. 


April  28,  1805. 


May  7,1805. 


f 


May  14,1805. 


Fnmaoe  charge. 


Poundt. 

SaliRbury  pig  No.  4,  high 1.000 

Salisbory  pig  No.  4 1,000 

Heads 1,600 

10-inoh  shell 1,000 

Scrap 6,000 

Total 10,500 

Salisbury  pig  No.  4,  high 2,250 

Salisbury  pig  No. 4 2,250 

Mnirkirk  pig  No.  4,  high 2.250 

Muirkirk  pig  No.  4 2,250 

Waterrliet  Arsenal  pig 7,000 

Total 16,000 

Sali«bar7pigNo.4,high "TtsO 

Salisbury  pig  No.  4 1.760 

Heads 2,500 

lO-inch  shell 2,000 

Scrap 5.000 

Tot»l 18,000 

Salisbury  pig  No.  4,  high "Xsso" 

SalisburrpigNo.4 1,350 

Muirkirk  pig  No.  4,  high 1, 350 

Muirkirk  pig  No. 4 1,350 

Heads 2,600 

10-inoh  shell 1,500 

Scrap 5.600 

Total 15,900 

Salisbury  pig  No.  4,  high 1,000 

Salisborypig  No.4 1.000 

Heads 1,000 

10-inch  shell 600 

Soft  pig 1.500 

Scrap 5,000 

Total 10,000 

Salisbury  pig  No.  4,  high "Tooo" 

Salisbury  pig  No. 4 1.000 

Heads 1,000 

lO-inch  shell 500 

Scrap * 6.500 

Total 10,000 

Salisbury  pig  No.  4,  high 3.000 

Salisbury  pig  No.  4 3.000 

Heads 2,500 

10.inch  shell 1,500 

Scrap 3.000 

Total 13,000 

Salisbury  pig  No.  4,  high I.OOO 

Salisbury  pig  No.  4 1,000 

Heads 1,000 

10-inch  shell 500 

Scrap 0.500 

Total 10,000 

Salisbury  pig  No.  4,  high 2,000 

Salisbury  pig  No.  4 2,000 

Heads 3.500 

10-inch  shell 3.000 

Total 10,500 

Salisbury  pig  No.4.high 2.0OO 

Salisbury  pig  No.  4 2, 000 

Heads 3.000 

10-inch  shell 2.000 

Scrap 6.000 

Total 14,000 


Furnace. 


Cupola  . 


.do. 


.do. 


.do. 


.do. 


.do. 


....do. 


.do. 


.do. 


No.  of 

tension 

test 


51M 


5196 


5200 


5201 


5202 


5206 


5306 


5208 


5300 


5211 


m 
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CoMt  JTM/VvM  WaUriown  Jrwemml  FoMm4rg,  and  pig  iroii^—Coniiiiaed. 


DaleofcML 


PoTiwce  charge. 


Fumaoe. 


No.  of 
teoBion 

tMt. 


Mftjr22.l895. 


Jii]ie3,UK.. 


June  8,1885. 


Jane  13, 1886.. 


Jane  19. 1885. 


JoAea8,1886. 


J«Jy«,18W., 


I    Julja,1884. 


October  6, 1804. 


Pounds, 

SeUstmrr  pig  Ko.  i,  high 1,200 

MairidrkpigKo.4,high 1,000 

KaiahQinp{giro.4,high 2,000 

,  WatorTlielArBeiwlpig 2,000 

Holds 8,600 

lO-inchehell 2,500 

1,800 


ToUl. 


14,  C 


Capola  . 


5217 


SaUsbiuy  pig  Ko.  4, high 1.500 

Seli8biir7pigNo.4 1,500 

WetervUetAreenelpig 2,000 

Heads 8,000 

10-inch  shell 2,ooo 

Scrsp 2,000 

Total T2T0OO 


....do. 


Sallftbonr  pig  No.  4,  high 8,000 

Salisbury  pig Ko.  4 8,000 

Watervliet  Arsenal  pig 4.000 

Heads 3,500 

lO-tnchshell 3,000 


Total 18,600 


....do. 


5210 


6220 


Salisbury  pig  Ko.  4,  high 3,000 

Salisbury  pig  No.  4 8.000 

Watervliet  Arsenal  pig 4,000 

Heads 8,600 

lOinch  shell 3.600 

Scrap 1,000 


Total 18,000 


.do. 


Salisbury  pig  Ko.  4,  high 1,600 

Salisbury  pig  No.  4 1,600 

Waterrfiet  Arsenal  pig 2,000 

Heads 1,500 

Scrap  from  8-inoh  t4n>  carriage 1,600 

lO-fnoh  shell 2,000 

Scrap 10,000 


I 


Total 20,000 

Muirkirk  pig  Ko.  4,  high 2,000 

MuirkirlE  pig  No.  4 2,000 

Katahdinpig 1,000 

Watervliet  Arsenal  pig 8, 000 

Scrap  from  8- inch  top  carriage 1, 600 

Heads 2,000 

lO-inchsheU 2,000 

Sorsp 2,000 


. . .  .do  . 


Total. 


15,500 


k...do. 


Charcoal  pig 10,000 

Soft  pig 10,000 

Kemeltedpig 10,000 


^  Air  furnace. 


Total 80,000 


Charcoal  pig 12,000 

Soft  pig 6,000 

eltedpig 7,000 


..do. 


Total 26,000 


Salisbury  pig  No.  4,  high 2,000 

Riohnioudp&N&4,high 2,600 

Biohmond  pig  No.  4 2,000 

Katahdinpig  No.  4.  high 6,600 

Soft  pig 8,000 

Kemeltedpig 7.000 


Total, 


26,000 


.do. 


6122 


6124 


5144 


176 


CA8T   IRON  AND   PIG  IRON& 


Ca»A  iron  from  Watertawn  JrsmMl  Faumdryf  andpif^  froii»— Oontinned. 


Dateofcaat. 

Fuma«M>. 

No.  of 

tensiou 

test. 

Januarys,  1806.... 

May29,1805 

August  17,  1804.... 

SallsburTpigNo.4,hl£k 

Poundt. 
4.000 

Air  furnace  . 
....do 

....do 

....do 

....do 

Cupola , 

....do 

....do 

....do 

SaH«burypigNo.4.... 

Katahdinpig 

Soflpig 

Bemehed  pig .^, 

Total 

MiiirkirkpljgNo.4,bigh 

MuirkirkpfgNo.4 

Salisbury  pig  No.  4,  high 

SnU«bur>'pigNo.4 

Soft  pig 

Remeltodpig 

Total 

Charcoal  pig 

4.000 

5,000 

6,000 

.   ...    7,000 

5175   ' 

25,000 

«.000 

4.000 

3,000 

2,000 

2,000 

1.000 

[ 

5218 

1 

18,000 

5131 
5136 

5154 
5162 

18, 000 

Soft  pig..... 

8,000 

Kemeltedpig 

8,000 

Total 

Charcoal  pig 

26,000 

12,000 

Soft  pig... 7. 

6,000 

September  10. 1804. 
November  3.  1804.. 

Docembt^r  1,1894... 

January  30,  1805. . . 

February  15,1805.. 
March  6,  1805 

March  20. 1805 

Remeltedpig 

.....     7.000 

ToUl 

Salisbury  pig  No.  4,  high 

25.000 

8  000 

Salisbury  pig  No. 4.... 

Katahdinpig 

Soft  pig 

3,000 

.....    0,000 
....      0  000 

Rem^tedpig 

Total .*k..i.. 

7;ooo 

26,000 

Salisbury  pig 

0,000 

Katahdinpig 

Soft  pig 

Bemeltodpig 

«.ooo 

6.000 

7,000 

Total 

Salisbury  pig  No.  4,  high 

Salisbury  pig  No.4..... 

Heads 

lOinoh  shell 

26,000 

4.500 

4  500 

2.500 

.....     2.000 

1 
5184 

Scrap 

Total 

Salisbury  pig  No.  4.  high 

Salisbury  pig  No.  4 

Heads 

1,500 

1 

15,000 

5188 
5196 

5201 

8,000 

8.000 

2, 000 

lU-inoh  shell 

2,000 

Scrap 

Total 

SaUsbnrypigNo.4,  high 

SalisbuiypigNo.4..... 

MuirkirkpigNo.4,  high 

MuirkirkpigNo.4 

Watervliet  Arsenal  pig 

6,000 

16,000 

2,250 

2,250 

2.250 

2.260 

7,000 

Total 

Salisbury  pic  No.  4,  hiirh 

16,000 

1,350 

SaU8burvplgNo.4..... 

Mnirkirk  pig  No.  4,  high 

1,350 

1,350 

MnirklrkpigNo.  4...JI 

1, 860 

Hoads 

2,600 

lOinch  shell 

....      1,500 

Scrap 

Total 

5,600 

isnon 

'        t 
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CMiiromfram  Waiartown  Jrtmal  Fomrndry,  undpi^  {rem*— Continued. 


lAftteof 


Marc]i30,m6  . 


JaniuTj  2^  1886  . 


Febraary  8,  1889 . 


Fobniwy  27, 1886  . 


April  4, 1886. 


Aprils,  IMS. 


MajlO.1896. 


lUyl4.18K.. 


Febnury  8, 1886 . 


FnnMoe  dmnfB' 


Pounds 

Bidifllrai7plgNo.4,  high 8»S00 

BaUsbnry  pig  No.  i 3,500 

Httids 1,600 

lO-lDchahell 1,500 

Scrap 6,800 


Total. 


16,000 

SaUabnry  pig  No.  4,  high. "tTsoO 

Saliabury  pig  No.  4 4,000 

8«UabiirypigNo.l 500 


Totel. 


I 


13,000 


JaBiiar3ri0,in6.... 


Jan  nary  28, 1886. 


Saliabury  pig  No.  4,  high 4,500 

8dlUbiirypigNo.4 4.500 

Senp 8,600 


Total 12,500 

Sali»hnrTpigNo.4,bigh ~^,W0 

8aliaburypigNo.4 8,200 

Saliabtiry  pig  No.  1 1,000 

MalrklrkpigNo.4,high 2,000 

MiiirkirkpigNo.4 2,000 


Total 12,000 

MiiirkirkpigNo.4,bigh "iTooO 

HairkirkpigNo.4 3,000 

SalisbnrvplgNa4,high 2.80U 

SaliabarypigNa4 2,200 

Softpig 1.500 


Total 12,000 


MnirkirkpigNo.4.high 8,000 

MuirkirkpigNo.4 3,000 

SHlUbiirypigNa4,high 2,300 

Salisbury  pig  No.  4 2,200 

Soft 1.500 


Total. 


12,000 


MaIrkirkpigNo.4,hlgb 8,000 

MiiirkirkpigNo.4 8,000 

Salisbury  pig  No. 4, high 2,300 

Salisbury  pig Na 4 2,200 

SoApig 1,500 


Total 12,000 

Sa]ishnTypigNa4,  high 2,000 

Salisbury  pig  Na  4 2,000 

Scrap 0,000 


Total 18,000 


Salisbury  p{g  No. 4,  high 4,000 

Salisbury  pig  No. 4 8,500 

Hosds 2,500 

10-inchshell 2,000 

Scrap 1.500 


ToUl 13,600 

Salisbury  pig  No.  4,  high 2,000 

8aUsbni7pigNo.4 2,000 

Heads..: 3,000 

lOinohsheU 2,000 

Scrap 6,000 


Total 14,000 


SaIiaburyplgNo.4,  high 4,500 

Salisbury  pig  No. 4 4,600 

Scrap 3,500 

Total 12.500 


Furaace. 


Cupola  . 


Air  furnace. 


.do. 


.do. 


.do. 


do. 


No.  of 

tension 

test. 


Cupola. 


...do. 


...do. 


do. 


5a03 


5183 


5180 


5180 


52114 


5287 


6210 


5180 


5182 


6211 


5188 


H.  Dw.  54 U 
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Ctut  iron  from  JFatertown  Arsenal  Foundry ^  an:l  piy  iroHs — C-ontiimed. 


Date  uf  cast. 


February  19, 1895 . 


March  12, 1895  . 


Man:h  6, 1895  . 


Famaoo  charge. 


Povnds. 
Scrap 7,000 


Furnace. 


CuiHiU  . 


8aliaburypigNo.4,high 1.500 

SaliaburypigNci 1.500 

MairkirkpigNo.4.high 1.500 

Muirkirk  pig  No.  4 1,500 

Heads 8,000 

lO-inohahell 3,U00 

Scrap 8,000 


. . .  .«lo  . 


Total 15,000  j. 

Salinbury  pig  No.  4,  high 2.250 

SaliJiburypigNo.4 2,250 

Muirkirk  pig  No.  4,  high 2,250 

Muirkirk  piff  No. 4 2.250 

Watervliet  Anieual  pig 7, 000 


Total 10.000 


..Uo- 


No.  of 

tension 

test. 


5102 


5l»7 


5iU9 


1^ 
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ST  nU)H  IROM  WATERTOWH   ARSEKAL  FOUNBRY,  AND  PIG 

IROHS. 


The  specimens  of  cast  iron  were  taken  from  cylinders  18  inclies  long 
fry  8  inches  diameter,  cored  3|  hiclies  in  diameter,  jionred  from  tie 
liranje  metal  as  the  eastings  tliey  reiiresented, 

S|>ecimens  of  pig  iron  \\ere  turned  down  directly  from  sample  i>ig8. 

The  fnrnaee  charges  irere  ;is  follows, 

Tlie  headn  referred  to  in  the  furnace  chargea  were  lieadg  of  shell  from 
prerious  casts. 

The  scrap  iron  nsed  was  old  shot  and  shell,  bolsters^  and  gun-car 
'age  scrap  of  good  qoalitj,  , 

I 


^le  Hf  r«»t. 


Jiilja«,lM4. 


FnniAi*!*  chJirge. 


AkifnilH,  18M.... 


Angnsi  3a,  IMM . 


Atifa«ii^1li|,... 


«^  1«H, . 


^trinlMif  19.  IfW 


StfitomWr  211.  ia«4. 


OstdbttrfkliM.. 


OttAb«rlV  1804.... 


muhmaTidpig - ,„..„._  :*,0M 

Saltahniry  p^g 1.5WI 

Benp „ .-«.,.......,  13.B0W 

TcUl.. ,. ._,.  18,000 

Rlebtniiiiil  pi/j.,,, *. a»«Otl 

SAli^bnry  pig. .  .»..,-** „,._...,...  %,5ii0 

St.mp ,,-..  K5im 

ToUl.. ....,_. 13,  (WO 

Biebinf)])!]  t>ig. "..-..  — -'*  }l,O£>0 

SaJUburj'  pig.. .,  1,600 

Scrap 2,600 

TotJiK.... w,im 

JCatobiliJ)  piffKn.4 tOOO 

Eilabdiu  piK  No.  4,  lilfli 4,  t»00 

H«»dn ,,.*. 3.  (MM) 

Scrnp..... - 2,5(M) 

ToUl ...,»,.,„...  11.500 

Katabdtn  pis -  - .  a,0liO 

Rlcliinoiid  pig ^«..,„.. 2,5<I0 

HBads.....^.;.-...... a,«iO 

Sc«p ...„.„.,....  a,5«o 

TciIbI,. ...Ii^OOd' 

KAtAhdrnpIg , 1,500 

Blulittinna  pig.. 1.5W 

Heart*........ .-....*  2,m»0 

8€I»p ..,.,.,......  4,5oa 

Total ...,...*  10,  GtiO 

Htiibtnoml  pig.........................  3,000 

a*llabtiryply.... 1,600 

BMd».... ...»„>*..».. ..-,,,.  1.000 

Scmp  ., ,.,..,,................,.  4.000 

Total.--...,. ...,.,,..,...,.  «.M0 

SdlAbfirjpigNii.l.btffb ...»    3,100 

Sjai*biirypfgNo.4.,.,- ...*..„,.  1,1100 

Sci»p ,... , ,..,...  4.B00 

Total  *. - 10,000 

Saliflbnr?  pig  Ko.  I,  btgli , .  3. 000 

Sftbttbury  pig  No.  4,. 1,000 

Sorap  ..,.;," ..,.,....,, a.50O 

ToM,.. ,......, W,0OO 


Furnacn. 


CnpidB. 


Ao  . 


..do. 


..do. 


..do- 


,.do. 


aU. 


do. 


?Jo.of 


5123 


5120 


513.1 


5133 


mro 


5i:i7 


5141 


5146 


5140 
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Ca9t  hr&n  from  W&ierittton  Jif^atmal  Foundry,  and  jntf  ironi— CiiitthluetL 


UM^QfoMik 


KetvpiWrZa,  IBM. 


SoremlnrlT.ieiH. 


DecemlHir4.  Xa^*-.. 


Decern Ikt  7,  ISH. . . 


«mbfirlt,J^I. 


mi»4. 


D«e&iBbcfr3«.181H. 


Jftanat^l,  ItliG..., 


Jantiaryllt,  1885,,,. 


J«tiu]73«^lt0&. 


FettriMrx  ts>  ISBG. 


FunuMse  otittf ffl. 


SsJliihiirT  plK  K 0. 4.  high .  .**.,-*, 2»  500 

Saliflbitry  pig  No.  4.  ,  h * .  * .  £,  Sua 

H««*Ui.....>.* .„..„.-  3,U0U 

HKinehaheU**... .,-,...._ ,,.....  U.QOO 

TotaJ 11,000 

SftliBbnr>'pij>Nn.4.1ii«h,. .,..^Soi7 

8»lj»b«Ty  pijL'  Nu.  4. ..-_..»-.. ._    3,S|H} 

art«rtH  ,.:...,_..„ ,    8.000 

ilKiiii^iiBjjifU  ..„, .„. %vm 

Tdtil.,. 11,  wo 

RilJiiU>ijry  pl^  K'o.4^  hiijli „  ^500 

SjiJiRburypUNo.4.,.. i%50U 

Meu4«..,.- .***.,*.. a.OOO 

Iti-lnefa  Bliell  ..-.,„,-,.,...,,...*.....     3,  OOU 

Total.,. 11,000 

SOlabiirv  i>i|T  Nn,  I,  hljfli  .*. "i~l^ 

SftliiWir>  jiiii  Hu.  4 „ t,BOO 

Ji«ii!« a,()oo 

10.tiiohiiheU„„ .., .-    3«H» 

ToUl 11,000 

S«]|tlniry  pig  Wo.  4,  hiffU. 2.S00 

Salislniry  pig  No.  4.,, Si.BOO 

ll*i4id!i , ,..  3,000 

tO-iTi*  b  ftliell zjm 

iScmp .......„„,. 1,000 

ToUl.. jtOOQ 

8«HihtiTT  piff  No. 4.  b^Rh, .............  3,S0O^ 

Sill«lmry  pig  No.  4 a,a«J 

BiMidii.. .... ..  8^000 

tO-iticb  dhell. 2, 000 

Sorip  .-,...,.,„. .„ 1,500 

Totel,.,.--. ..,..-,.18.600 

Silkbtaiy  pii;  Ko,  4h  bi^h 2;5O0 

aatelfOfTpisNii.!.. 2,&00 

Bf4ldit 3.000 

lIHnobabell.... - - 3.000 

Ttrtal 11,000 

Salisbury  pig  No.  4,  high .~I^QQ^ 

Baliabury  pig  No.  4  ...,....,...,..„.. .    1, 500 
B<*dil.....-T....... 2,500 

]0>lBoti  ibeU .-.-......    2,000 

aenp.... -    C,000 

Tol*l........... 14,001) 

Siltibiirj  pig  No.  4,  higb.,.. ,.~t7fflW 

Siiili*biiry  ptg  Ko.  4 ,,,,,.. 1, 500 

Hffacld , 2,&00 

lOiochabell....... 3.000 

£jcr»p...-, ,. 5,000 

Total „.,.  13,000 

BaV) Jib ar^'  pi  g  No.  4.  hlgb ."^ToOO 

Saliflburj  pig  K<>.  4. n,  50O 

HeHta....... 2.500 

104ijehibeU , 2.0O0 

Sot»p .,,„., 1,500 

ToUil.... ...,„,..„.~13,PW 

8ilkbnTTp1gNii.4.  Iiigb.. .."sTflo 

SaUabfiry  pigNo.4.... 2.T60 

Hnida., ,...,    2,500 

104ftcb«Ml  .-..-.,.,.....,...... 2,0<i0 

Secftp .,.,, 4,000 

Ttftai ,. .....lirooo 


ihimmm. 


CnpqU. 


..,au. 


„.ac». 
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^SUn-STEEL"    FROK    THE    PARKBL    POUVBET    AVD    KACHIHE 
COMPAHT,  AV80EIA,  COVH. 

No8.  5170  and  5171  turned  down  from  V^  square  cast  bars,  Nos.  5172 
and  5173  from  ^"  round  cast  bars. 

Nob.  5170  and  5171  had  stems  2"  long.  Nos.  5172  and  5173  were 
grooved  form. 


Naof 

Dim. 
etar. 

Seetioiua 

ana. 

TeiuUai 

ttTODgth. 

Appearance  of  fracture. 

Total. 

Ptmnda. 

12.300 
11.480 
48,400 
42,820 

Pertqnaro 

5170 
5171 
5172 
5173 

Indket, 
.5M 
.864 

1.120 

.25 
.25 
LOO 
1.00 

Pounda. 
40.200 
45,840 
48,400 
42,ffi0 

Fine  fnranular. 
Do. 
Do. 
Do. 

CHAIN  CABLE,  SHACKLES,  AND  SWIVELS. 
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CAST   IKON   AND   PIG   IRONS. 


Cast  iron  from  Waierioum  Arsenal  Foundry ^  anUpig  irous — Contiuued. 


Date  uf  oast. 

Fnmaoo  charge. 

Furnace. 

No.  of 
tensiuu  ' 
test.     1 

February  19, 1895...  . 
March  12, 1805-.... 

March  6, 1895 

Povnd*. 
Scrap 7,000 

Salisbury  pig  No.  4,  high 1.500 

Salisbury  pig  No. 4 1,500 

MnirkirkDiirNo.4.hiirh 1.500 

Cupola 

....do 

...do 

5192 

MuirkirkpigNo.4 1,500 

Heads 8,000 

5197 

lO-inch shell 3,000 

5199 

Scrap... 3,000  | 

Total 15.000  i 

Salisbury  pig  No.  4,  high 2.250  ] 

Salisbury  pig  No.  4 2,250 

Muirkirk  pig  No.  4,  high 2, 250 

MulrkirkpigNo.4 2,250 

Watervliet  Arsenal  pig 7,000 

Total 16.000 

CAST   IRON    AND   PIG    IRONS. 
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'^SEMI-STBEL'*    PHOM    THE    PARBEL    FOUVDRT    AVB    MACHINE 
COIEFAHT,  AH80HIA,  COHH. 

Nos.  5170  and  5171  turned  down  from  1''  square  cast  bars,  Nos.  5172 
and  5173  &om  i"  round  cast  bars. 

Nos.  5170  and  5171  had  stems  2''  long.  Nor.  5172  and  5173  were 
grooved  form. 


No.  of 
leak 

elar. 

SUM^BAfllsl 

TennOei 

itiength. 

▲ppearanco  of  ftticlnre. 

weft. 

ToUL 

Per  square 
inch. 

5170 

Sin 

5173 
5173 

7ndk«t. 
.564 
.564 

1.120 
1.129 

8q,in€ke9. 

.25 
.25 

1.00 
1.00 

Pound*. 
12,300 
11.400 
46,400 
42,820 

Pounds. 
49,200 
45,840 
46,400 
42,820 

Fine  niuiular. 

1)0. 
Do. 
00. 

iir 
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TESTS  OE  CHAnr  CABLE,  SHACEXBS,  AHB  SWIVELS  E0& 
nnSD  STATES  UOHT-HOUSE  DISPBCTOR,  THIKD  DI8TBICT. 


TSBTS  OF  CHAIN  CABLE. 
[SaaplM  consist  of  tbroe  stodded  links  each.] 


So.  of 

]tti.  Mnrks. 


^  1  Leb.C.Wks.,LelNyion, 
^w' do 

'M :dJ;:;:::::::::::: 

Wl Jo 

T»8I do 

I!"l^C,wVLib.,i>a.... 

7878  ao.!.     .     .   ... 

^  do...". 

^'w.l.R.lf.Co..LeUsr 


Dljun- 
eterof 
chain. 


Soo- 
tional 


8q.in, 
4.08 


4.06 

i.98 
&47 
0.47 
e.47 
6.79 
e.41 
6.41 

7.12 


Tensile  strength. 


Total. 


Potnuif. 

206,700 


200,300 

210,000 
270,700 
264,100 
274,060 
210,800 
242,300 
250,100 

201,000 


Per 
square 
inoh. 


Fraotnrsd. 


Pounds. 
41,310     M iddle  link  in  the  qoarter  oppo- 

nito  ond  flvm  tbo  weld.    Fi- 

broiiH. 
41,430     First  link  in  theqnarter  opposite 

end  from  wuld.    Fibrous. 
42, 170  Do. 

41, 840  Do. 

30,270  Do. 

42,300  Do. 

30,  :i20     First  1  ink  in  the  weld.    Fibrous. 
37, 800  I>o. 

89, 020     First  link  of  chain  In  tlio  quorter 

opposite  welded  end.    Fibrous. 
40,960     Studded  link  at  welded  end.    fill 

Ser  cent  granular,  50  per  cent 
brotts. 


sSttiple  consists  of  only  one  studded  link,  two  outside  links  with  studs  removed. 


TESTS  OF  SHACKLES  AND  SWIVELS. 


Xo.of 

Tensile 
strength. 

„-^ — 

Fractured. 

7K% 
73« 

Tva 

2"ahseUe.. 

Patmds, 
312,100 
213  800 
2451000 
202,600 
280,300 

230,000 

At  end  of  loop.    Fibrous. 

Bale  of  female  part,  in  the  weld. 

Fixture,  swivel  not  fractured. 

Second  fixture,  swivel  still  remained  in  working  order. 

Hale  part,  at  Junction  of  eye  and  stem.    Fibrous,  with 

about  8  per  cent  of  surface  granular  in  strwks. 
PuUed  off  eye  of  male  part.    Weld  defective. 

188 


CHAIN,    CHAIN   IRON   SHACKLES,    AND   SWIVELS. 


TENSIOH  TESTS  OF  CHAIH  CABLE  FSOK  THE  B08T0H  HAVT-TASII 

[Samples  consist  of  3  studded  links  of  chain.] 


No.  of 
tost. 

7903 
7004 

MarkH. 

Diameters. 

Sec- 
tional 

area 

of 

chain. 

Fractnred. 

End 
links. 

Stud- 
ded 
links  of 
chain. 

Total. 

Per 
squam 
Ynch. 

IN.S.N.Y.B.... 
llN.aN.T.R... 

In. 
2.02 

2.02 

2.50 
2.00 

».*82 
9.82 

Poundt. 
432,000 

341,  SOO 

i 
Pound* 
44,08U 

34, 780 

Middle  link  of  chain  at  tho 
welded  end  wliere  it  fol 
lowed  the  scarf  in  pari, 

nlar  in  appearance.   Tbo 
end  of  the  link  opposite 
the  veld   aliio  fractured 
with  a  Kranular  appesr- 
anoc.  Thia  fraotoxed  Ud)( 
waa  of  steel. 
First  link  of  chain  at  the 
welded   end,  the  line  of 
fraotnre  foDowing  the 
scarf. 

CHAINS. 


PKOOF  STEESSES  AIJfD  CHAIN  lEON. 
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CHAINS. 
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PROOF  STEESS  OF  HOISTDTO  CHADT  Dl  OSHSBAL  VSE  AT 

AB8EHAL. 

Chain  Tested  apteb  Annealing. 

No.  7166. 

Chain  consists  of  40  links  of  1'^  chain,  with  outside  links  V\22  and 
I'Ml  diameter,  and  larger  end  links  1^^76  diameter. 
Ungth  of  chain  (1''  links),  9'  l'^ 


^fiS!" 

Ekmgatiaii. 

Pemument 

Mt. 

Bemarks. 

500 
1,000 

Inek. 

OL 

.07 
.12 
.15 
.18 
.21 
.23 
.27 
.39 
.30 
.83 
.38 
.88 
.40 
.43 
.40 
.48 
.53 
.58 
.88 
.77 

Indu 
0. 

Initial  kwd. 

2,000 
3.O0O 
4,000 

5,000 
0,000 

7,000 

8.000 
9.000 
10,000 
It  000 
12.000 
18,000 
14,000 
15.000 
16,000 

.15 

17,000 

18,800 
19,000 
M,000 

.25 

.40 

PBOOF  8IBB88  APPLIEI)  TO  TWO  1''  CEADTS  TO  BE  VSED  FOE 

8IIVG8. 

Tested  afteb  Annealing. 

No.  7616. 

Total  length  of  chain  (1"  links),  12'  V.    Chain  was  provided  with 
outside  links  1  ''J20  diameter,  and  end  links  1  ".15  diameter. 


Aprfie,! 
loids. 

BloDieatioo. 

Pennaiient 
0et. 

Remarks. 

Pvunds. 

500 

1,000 

3^000 

8,000 
4,000 
6,000 

8.000 
9,000 
10,000 
ILOOO 
12.000 
13,000 
14.000 
15,000 
18,000 
17.000 
18.000 
19.000 
20.000 

JnehM, 

0. 

.42 

.69 

.88 

.72 

.79 

.84 

.90 

.97 

1.04 

1.11 

1.18 

1.51 

1.81 

L73 

1.99 

2.25 

2.89 

8.17 

8.80 

4.21 

Jnehet. 
0. 

Initial  l«Mid. 
TMtdiaoontiDned. 

.19 

.82 

.43 
.48 
.89 

1.02 

1.55 

2.88 

3.40 

H)2 


CHAINS. 


No.  7617. 

Total  lengtli  of  cliaiu  (1"  links),  12'  2''.    Chain  was  i>n)vide<l 
outside  and  end  links  of  same  diameter  as  No.  7Gl(i. 


Applied 
loads. 

Elongation. 

Permauunt 
set. 

Remarks. 

Pounds. 
500 
1.000 
2.000 
3.000 
4.000 
5.000 
0,000 
7.000 
8,000 
9.000 
10,000 
11.000 
12,000 
13,000 
14.000 
15.000 
16.000 
17.000 
18.000 
19.000 
20.000 

Ineket. 
0. 

.50 

.67 

.74 

.81 

.87 

.92 

.99 

1.04 

1.10 

1.17 

1.22 

1.30 

1.39 

1.50 

1.05 

1.80 

2.20 

2.60 

3.08 

3.57 

Inekea. 
0. 

Initial  load. 

.18 

.31 

.49 

.51 

.77 

1.14 

1.84 

2.71 

Test  discontinued. 

TENSION  TEST  OF  lEON  FROM  WHICH  CHAINS  NOS.  7620 
7621  WERE  MADE  IN  ARSENAL  SMITH  SHOP. 

No.  7019. 


J(^' 


Sectional  area,  .442  square  inch. 

EUastic  limit,  12,300  pouiid8=27,830  uounds  per  square  inch. 
Tensile  strengtii,  19,100  ponnds=43,210  pounds  per  square  inch 
Elongation  in  10  inches,  3".23=:32.3  jmt  cent. 
Elongation  of  inch  sections,  ".24,  ".24,  ".28,  ".33,  ".81*,  ".37, 
".23,  ".18,  ".26. 
Diameter  at  fracture,  ".38;  area,  .113  square  inch. 
Contraction  of  area,  74.4  per  cent. 
Appearance  of  fracture,  fibrous. 
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PEOOF  STSESSES  APPLIEI)  TO  TWO  THBEE-QUARTER  IKGH  SLINO 

CHAIVB. 


Total  leugth  of  chain,  15'  5". 
Diameter  of  wire,  ".75. 
Swtional  area,  .88  square  iucli. 
Elongations  measorod  in  100". 


No.  7G20. 


-'iff    .KIungation.|l'«^^-^ 


lweinarki». 


Poundt. 


:i.ouo 

4,010 

6,000 
8.001) 


<t.000 


l.bOO 
r.UKl 


,000 


l.noo 


Jnchfs. 
0. 

Inches. 
0. 

1 

.05 
1.31 
1.45 


1.37 

1.67 

1-71 

i.47 
1.48 

1.78 

1.79 

i.55* 

1.52 
\.b6 

l.Hl 

liiilialluad. 


AfU>r  BUBtaining  load  5  ntiDuton. 
AfUr  sustftiniiig  luad  0  ininiitoH. 
Load  ruleaa«M]  nod  links  moved  about. 


After  BUMtaining  load  10  minutes. 
lA>ad  releai»«Hl  and  links  movvd  alx)ut. 

After  HUHlainiug  load  5<ininute8. 
Load  rolea.sed  and  liukri  moved  about. 
Te«t  dis<'oiitintic<l. 


Total  length  of  chain,  15'  Ci". 
Diameter  of  wire,  ".75. 
Sectional  area,  .88  square  inch. 
Elongations  measured  in  100". 


No.  7021. 


loads. 


Elongation 


PermaueMt, 
set.        1 


KemarkH. 


1,000 
2.<«0 
3.000 
4.000 
S.ftjO 
C.OOO 
I  7.00O 
I         8,000 


1,000 


Inche^i.     , 

.12  I 
.23 
.34 
.45 
.GO 
.80 
L21 
1.52 
1.50 


Inrhr.s. 
0. 


Initial  load. 


1.000 
!J.OUU 


l.W*) 

^oou 


l.UOO 


1,000 

«.ouo 


i.OUO 


1,000 
H.OOU 


l.iJOO 


L54 
1.57 

1.61 
1.G3 

1 

1.06 
1            1.68 

! 

1.69 
L73 

L29 
L24 


1.38 
1.32 


1.42 
1.36 


L4'7 
1.45 


Aft»-r  HUHtaiuing  loud  5  niiuutiM. 
After  sustaining  losid  10  minutes. 

I^md  released  and  links  moved  about. 


After  suHtaining  load  5  minutes. 
Load  rele:iHetl  and  links  move<l  alxmt. 

After  sustaining  loud  5  minutt^.M. 
Load  released  and  links  moved  al>out. 

After  sustaining  load  5  uiiuuten. 
Load  released  and  linkn  mo\ed  about. 

Alter  Hustaining  load  5  minutes. 
Test  discontinued. 


H.  Doc.  54 13 
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PEOOF  STBESSES  APPLIED  TO  16"  OTHf-LITT  CHAIHS. 

No.  7981. 

Bbeeoh  Chain. 

Chain  consists  of  39  links  V  diameter  with  outside  end  links  I" 
diameter. 
Length  over  all,  129^.25,  measured  under  the  initial  load,  2,000  pouu 


Applied 
loads. 

Elongation. 

Peimanent 
eel. 

BemarkB. 

rounds. 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
14,000 
16,000 
17,000 
18,000 
19,000 
20.000 
2,000 

Inches. 

0. 

.20 

.36 

.52 

.64 

.83 

1.05 

1.44 

1.90 

2.29 

2.75 

3.30 

Inches. 
0. 

Initial  loftd. 

3.07 

Test  discontinued. 

No.  7982, 

Chain  consists  of  33  links  ".89  diameter,  with  outside  end  links  1'' 
diameter. 

Length  over  all,  101''.55,  measured  under  the  initial  load,  2,( 
pounds. 


Applied 
loads. 

Elongation. 

Pormanont 
set. 

Bemarks. 

Pounds. 
2,000 
4.000 
6,000 
8.000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
2,000 

Inches. 

0. 

.15 

.29 

.41 

.48 

.55 

.65 

.78 

1.04 

1.40 

1.88 

Inches. 
0. 

Initial  load. 

1.74 

Tent  diacontinned 

BRONZE. 
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BBOVZE  TRAY  FOE  8''  B.  L.  BIIXS. 

No.  5243. 
Marks,  No.  2. 
Diameter,  ".798. 
Sectional  area,  .50  square  inch. 
Gauged  length,  2''. 

r  Cu per  cent. . 

Composition )Zn do 

(Sn do  .... 


44.5 


Eloneation 
p«r  iBcb. 

SncoessiTe 
cloD|Eation 
per  iBvli. 

Permaxient 
Mi. 

Succonsivo 
pormanent 

Total. 

Per  Bonaro 
inch. 

500 
2.500 
5.000 
5,500 

Pounds. 
1,000 
5.000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19.000 
20,000 
21.000 
22,000 
23,000 
24.000 

Inch. 
0. 
.00020 
. 00075 
.00090 
.00110 
.00130 
.00160 

Inch. 

0. 
.00020 
.00055 
.00015 
.00020 
.00020 
onana 

JfUh. 

0. 

—  .00010 

—  .00010 

IfUk. 

0. 
—  .00010 
0. 

6.000 

6,500 

1 

7.000 

1 

7.5C0 
8.000 

.00190             .00030 
.00220            .00030 
.00250            .00030 
.00300    !        .00050 
.  00345            .  000i.S 

.00045 

.00056 

8.500 

9,000 

9.  SCO 

10,000 

10.500 

.00410 

.00455 

.00580 

.00665 

.00765 

.00925 

.01095 

.01325 

.01570 

.01835 

.02120 

.0260 

.0350 

.0450 

.0500 

.0650 

.0750 

.0650 

.1000 

.00065 

.00045 

.00125 

.00085 

.00100 

.00160 

.00170 

.00230 

.00245 

.00265 

.00285 

.0038 

.0100 

.0100 

.0050 

.0150 

.0100 

.0100 

.0160 

.00180 

. 00135 

11,000 

11,500 

12,000 

12.500            25,000 
13,000            26,000 
13,500    ,        27.000 
14, 000             28. 000 

.00020 

.00440 

14,500 

15,000 
16,000 
17.000 
18,000 

29,000 
30.000 
32,000 
34,000 
36,000 
38,000 
40,000 
42.000 
44,000 
46,000 
47,380 

.01735 

.01115 

19,000 

20,000 

21  000 

22,000 
23,iJO0 
23.040 

lleinarkH. 


Initial  luad. 


ToubIIc  Htreugth. 


General  summary. 

TeiLsfle  otreni^b  per  aqiiiiro  inch  of  original  section ponnclR..      47,280 

SloDgation  per  inch  after  rupture incli..         .130 

Redoetion  io  diameter  at  point  of  rupture do. . .         .078 

Kedoetfco  in  area  after  rupture,  per  cent  of  original  section 18.  G 

PasitfOD  of  mptiire near  middle  of  etem 

Chancier  of  broken  eurface uniform  light  yollovr  color,  of  lavender  sliado,  venicular  Biirfoc^) 

Shoguionof  inch  oecUona ".15*,  ".09 
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BRONZE. 


BBOHZE  T&AT  FOE  8''  B.  L.  KIFLK 

Same  cast  as  test  No.  5243,  annealed. 

No.  5248. 
Marks,  No.  2. 
Diameter,  ".798. 
Sectional  area,  .50  square  inch. 
Gauged  length,  2". 

r  Ou i>er  cent. .  56 

Composition ^  Zn do 44. 5 

(Sn do 6 


Applied  loatlM. 

Elongation 
per  Inch. 

SaccMsive 
oloDffation 
porluch. 

Permanent 

set. 

Successive 

permanent 

set. 

Remarks. 

TotAl. 

Fer  Miiare 
inch. 

Pounds. 
500 
2.500 
5,000 
5,500 
6,000 
6,500 
7,000 
7,500 
8,000 
8,500 
9.000 
9.500 
10,000 
10,500 
11,000 
11.500 
12,000 
12,500 
13,000 
13,500 
14,000 
15,000 
16,000 
17,000 
18.000 
19,000 
20.000 
21,000 
21,200 

Pound*. 
1,000 
5,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16.000 
17.000 
18,000 
19,000 
20,000 
21,000 
22.000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
30,000 
32,000 
34,000 
36,000 
38.000 
40,000 
42,000 
42,400 

Tneh. 

0. 
.00035 
.00085 
.00005 
.00115 
.00130 
.00145 
.00165 
.00190 
.00220 
.00255 
.00300 
.00360 
.00390 
.00405 
.00550 
.00675 
.00800 
.00950 
.01150 
.01370 
.0150 
.0250 
.0300 
.0400 
.0500 
.0600 
.0750 

Inek, 
0. 

.00035 
.00050 
.00010 
.00020 
.00015 
.00015 
.00020 
.00025 
.00030 
.00035 
.00045 
.00060 
.00030 
.00075 
.00085 
.00125 
.00125 
.00150 
.00200 
.00220 
.0013 
.0100 
.0050 
.0100 
.0100 
.0100 
.0150 

Tneh. 

0. 
0. 
0. 

Ineh. 
0. 

Initial  load. 
Tensile  strength. 

.00026 

.00025 

.00145 

.00120 

.00520 

.00375 

.01035 

.00515 

General  summary. 

Tensile  strength  per  sqaareinchof  original  section ponnds..  42,^0 

Biongation  per  inch  after  mpturo inch..     .w> 

KtMluction  in  diameter  at  point  of  rupture do W 

Reduction  in  area  after  rnpturo,  i>er  cent  of  original  section H-^ 

Character  of  broken  surface yoUow  and  lavender  colored  metal  intersperw 

Elongation  of  inch  sections " .07,  ". W 
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BEOHZE  TKAT  FOE  8''  B.  L.  HIFLE. 

Ko.  5242. 
Marks,  }fo.  1. 
Diameter^  ".798* 
Sectioiial  area,  M  square  inch. 
Gaa^^ed  length,  2". 

C  Cu per  cent. .  !>5 

Composition \Zn do 44.5 

(  Sn do 5 


Applied  loads. 


Total. 


Perwnuune 
inca. 


raundM. 

Pounds. 

500 

1.000 

2,500 

5,000 

S.OOO 

10,000 

5,5«> 

11.000 

«,UW 

12.000 

6,S00 

13.000 

7.000 

14,000 

7,500 

15,000 

8,000 

16,000 

8.500 

17.000 

9,000 

18.000 

9,500 

19,000 

10,000 

20,000 

10,500 

21,000 

11,000 

22.000 

11,500 

23,000 

12.000 

24,000 

12.500 

2^000 

13,000 

26.000 

13,500 

27,000 

14,000 

28.000 

li.54K> 

29,000 

15,000 

30.000 

16,000 

32,000 

17,000 

34,000 

18,000 

36.000 

19,000 

38,000 

19,210 

88,420 

^^iTrr-K       elongation 
per  inch.       perlnch. 


Inch. 
0. 
.00025 


.00100 
.00120 
.00145 
.00180 
.00215 
.00240 
.00270 
.00815 
.00370 
.00425 
.00475 
.00566 


.00800 

.00935 

.01100 

.01320 

.01560 

.01845 

.2150 

.0300 

.0350 

.0450 

.0550 


In^. 
0. 
.00025 


.00015 


.00025 

.00035 

.00035 

.00025 

.00030 

.00045 

.00055 

.00055 

.00050 

.00090 

.00095 

.00140 

.00135 

.00166 

.00220 

.00240 

.00285 

.00305 

.0065 

.0050 

.0100 

.0100 


Permanent 
set. 


Inch. 


.00060 


.000195 


.00625 


.01750 


Sncoesflive 

permanent 

aet. 


Inch. 


.00060 


.00135 


.00430 


.01125 


Kcmarks. 


Initialload. 


Tensile  strength. 


General  summary, 

Tenafle  strength  per  square  inch  of  original  section pounds..  38,420 

Slongation  per  inch  after  rapture inch..      .076 

Kcdvction  in  diameter  at  point  of  raptare do...      .058 

Kedaction  in  area  after  mptnre,  per  cent  of  original  section 14. 0 

Poaitloo  of  rapture near  middle  of  stem 

Cbancter  of  bioken  snrftoe lavender-colored,  with  stellar  spot  of  yellow  metal  at  center 

KUmgationof  JnchseotioiiB 'MO*,  ".05 
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BRONZE  TRAY  FOR  8"  B.  L.  RIFLE. 

Saino  cjist  as  No.  5242,  annealed. 


No.  5247. 


AFarks,  No.  1. 

Diameter,  '^798. 

Hcetional  area,  .50  wqiiarc  incli 

Ganged  length,  2". 


Aiiplii 

'l'..lal. 

Poiiiiilti. 
5v0 
2,  500 

5.  000 

5.  5uO 

r,,  o(  0 

0,  .'((-0 

7,  000 

7.  500 

8.  000 

s,  r.oo 

0.  nOO 
0.  500 
10,000 
10.500 
11,000 
11.500 
12.  000 
12.  500 
13,000 

i:i,  500 

14,000 
14,  4<'0 

mI  1o!u1s. 

IVrsciuaro 
inch. 

1.000 
5,  000 
10.000 
11,000 
12,000 

1:5.000 
n.O(H) 

15,000 
10,000 
17,  000 
18.000 

10,000 

20,  OOO 
21,«)00 

22,  000 

23,  000 

24,  000 

25,  000 
2(i,  000 
27,  000 
2K.  000 
28, 800 

Klon lint  ion 
[i.T  in.h. 

Inch. 
0. 

.  ooo:{5 

.0008.5 

. ooioo 

.00110 
.00125 
.1.0135 
.(to  170 
. 00200 
.00235 
.00275 
.  W.VM) 
.  00;iK5 
.0(M45 
.00515 
. 00075 
. 00805 
. 01020 
.01135 
.01475 
.  0200 

flon^ution 
pir  inch. 

Pemi  alien  t 

HCt. 

JncJi. 
0. 
0. 
. 00305 

SucocBflivo 

purnianriit 

sot. 

Inch. 
0. 

Ilemarka. 
Initial  loail. 

'rtMjMilo  Htronj^th. 

Ill  ch . 
0. 

.  0(io:<5 

.000.50 
.00015 
.00010 
.00015 
.OOOli) 

.  ooo;!5 
.  ooo:;0 

.  (K)035 
.  00(»40 
. 00055 
.000.55 
. 00000 
.OOlilO 

.ooi:;o 
.001:10 

.00215 
.  001 15 
.  00.340 
. 00525 

.  0lK)O5 

.  000;  to 

. 00025 

.00170 

.00140 

. 00725 

. 00555 

.01145 

. 00420 



1 

General  summary^ 

T(  n.'*il«>  HtronfTtli  per  .square  inrli  of  original  section ponnds..  2^. 

[;  I  ■•nidation  ])»-r  iii'li  allcr  ruptiiro inch.. 

I^nlncliou  in  diameter  at.  jioint  of  ruptnn* do...     - 

I;.  iliK'tion  in  ana  after  ruptiiie,  per  cent  of  orijiinal  neetion 9. 

<  laracter  of  l)r<»ke,n  surface yellow  metal  Avitli  lavender-rolored  niet:il  int^r»pora«l.    Op«'i 

ininiito  e.raek.s  in  surface  of  Htcni. 
riungation  of  inch  sectionH ".02.  . 
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BBOHZE  TEAY  FOR  8'  B.  L.  RIFLR 

:So.  5250. 
Diameter,  ".798. 
Sectional  area,  .5<)  square  inch. 
Ganged  length,  2". 

(  Cu per  cent . 

Composition J  Zn do  . . . 

i^u do... 


55 
44.5 


Appliwl  loacU. 


TotAl. 


500 

2.500 

:..ooo 
:>,  .v<} 

G.«H)0 
C.vOO 
7.0f«0 
7.500 

K,nu) 

9,1)00 
9,50(1 
lOJiOO 

11.5(10 
12,t«0 
12,500 
13.000 

13,  son 

14,000 
fl,50D 
15,000 
16,000 
17.000 

laouo 

I9,0tO 
20,000 
21,  rWO 
22.000 

23,240 


imh. 


Pound*. 
1.000 
5.000 
10.000 
11.000 
12,000 
13,1100 
14,000 
15,000 
16,000 
17,000 
lfi,000 
19,000 
20,000 
21,000 
22,000 
23.000 
24.000 
25.000 
20,000 
27,000 
2a  000 
29,000 
30.000 
32.000 
34,000 
36,000 
38,000 
40.000 
42,  (XK) 
44,000 
46.  IKK) 
46, 4«) 


Inek, 

0. 
.00050 
.00100 
.00110 
.00125 
.00150 
.00175 
.00200 
.  (tO'ZXO 

.W290 

.00:^0 

.00385 
•  .00430 
.00495 
.00580 
,00675 
.00805 
.00940 
.01135 
.01330 
.01560 
.01800 
.025 
.030 
.040 
.050 
.060 
.070 
.080 
.095 


pur  iuc'li. 


Inch. 

0. 
.00050 
.00050 
.00010 
.00015 
.00025 
.<)0025 
.00025 
.00030 
.00030 
. 00030 
.  0(Kt50 
. 00045 
.00045 
.00065 
.00085 
.00095 
.00130 
.00135 
.00195 
.00105 
.00250 
.00220 
.007 
.005 
.010 
.010 
.010 
.010 
.010 
.015 


rorninin'nt 

HVX. 


SlU'CC»8Hi\'0 

«ft. 


Inch.  I        Inch. 

0.  I     0. 

0.  1 

0.  


KeiiiarkN. 


Initial  lo:ul. 


-1- 


.00015     I  .(HMIl'i 


.(K)ioo  .ooiir. 


T»5ii«ili»  Htn«nt;tli. 


(rf'ueral  Hmnmarif. 


Tenisile  stxengtli  periwinare  inrh  of  original  Bertion poinulfl..  4C.4R0 

Elun^tjon  per  inch  aft«r  ninture inch. .      .  1 10 

lofduction  in  diameter  at  point  of  riiptnTG do...      .048 

I^tiiiction  in  area  after  niptiire,  per  cent  of  originnl  Htction 11.6 

Chara^^-tor  of  broken  «nrfac© nniform  light  yellow  color,  vesicular  Bnrfaco 

^bio^ationof  inch8ectionB ".10,  ".13* 
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BRONZE. 


BROHZE  PROM  CYUHDER  UHnTO  OF  18"  OVHUFT  CABRIi 


lili 


Specimen  turned  down  from  bar  1^''  diameter. 

No.  6228. 
Diameter,  ".664. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 

(  Cu . .  per  cent. .  88 

Composition ^  Sn do. . . .     8 

(Zn do....     4 


Applied  loatls. 

Elonffation 
per  inch. 

SucceAsivo 
elongation 
per  inch. 

• 
Permanent 
set 

Snoceasive 

Total. 

Per  square 
incli. 

permanent 
net. 

Kemarka. 

Founds. 
250 
1,250 
1,500 
1,750 
2,000 
2.250 
2,500 
2,750 
3,000 
3,250 
3,500 
3,750 
4,000 
4,250 
4,600 
4,750 
5,000 
5.250 
5.500 
5,650 

Pounds. 
1,000 
5,000 
6,000 
7,000 
8.000 
9.000 
10,000 
11.000 
12.000 
13,000 
14.000 
15,000 
16,000 
17,000 
18.000 
19.000 
20,000 
21,000 
22.000 
22,600 

Inch. 
0. 

.000300 
.000367 
.000433 
.000567 
.000667 
.000700 
.000767 
.000967 
.001167 
.001600 
.002333 
.004267 
.007700 
.011500 
.018000 
.025333 
.034333 
.043667 

Inch. 
0. 
.000300 
.000067 
.000066 
.000134 
.000100 
.000033 
.000007 
.000200 
.000200 
.000433 
.000733 
.001934 
.003433 
.003800 
.006500 
.007333 
.014000 
.009334 

Tneh, 
0. 

Inch. 
0. 

Initlalloail. 

1 

1 

1 

Elastic  limit. 

Tensile  strength. 

General  Butnmary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds.. 

Elastic  limit  per  sauare  inch  of  originu  secUou do. . . 

Elongation  per  inch  after  rupture inch . . 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  . 

Keduction  in  diameter  at  point  of  rupture do. . . 

Reduction  in  area  after  rupture,  per  cent  of  original  section 

PoHition  of  rupture 1  ".33  l^'on 

Character  of  broken  surface darkj 
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SPECniEK  TUBSSD  FBOM  A  BAR  1''  DIAMETER. 

No.  5249. 

Diameter,  ".5()4. 

SectioDal  are^  .25  s<iiiare  inch. 

Ganged  lengthy  3". 

(  Cu l>cr  cent. .  GO 

t  Zn do. ...  40 


Ck)inx>osition 


Applk 
ToUl. 

Peraqaare 
iacli. 

Inch, 
0. 

.000267 
.000667 
.00080U 
.001067 
.001867 
.002697 
.004533 
.007333 
.010000 
.015000 
.018667 
.025367 
.0300 
.0367 
.0433 
.0500 
.0567 
.0633 
.0700 
.0600 
.0033 
.1097 

Suc^eMive 
olonfcstton 
per  inch. 

Permanent 

BOt. 

Suooomivo 
sot. 

Rcim«rkii. 

PowuU. 
25U 
1,250 
2.500 
2,750 
3,006 
3.256 
3.500 
3,750 
4,000 
4.250 
4,500 
4,750 
5.000 
5.250 
5.500 
5.750 
8,000 
•,250 
S.500 
6,750 
7.000 
7.250 
7.500 
7.850 

1.000 
5,000 
10,000 
11.000 
12,000 
13,000 
14.000 
15,000 
16.000 
17,000 
18.000 
19,000 
20,000 
21,000 
22,000 
23.000 
24.000 
25,000 
26.000 
27,000 
28.000 
2»,000 
30,000 
31.400 

Iruh. 
0. 
.000267 
.000400 
.000133 
.000267 
.000300 
.001300 
.001866 
.002800 
.002697 
.006000 
.003667 
.006700 
.004633 
.0067 
.0066 
.0067 
.0067 
.0066 
.0097 
.0100 
.0133 
.0134 

Inch. 
0. 
0. 
0. 

Inch. 
0. 

IniUal  load. 
Elastic  limit. 

Tensile  strt^frth. 

.003033 

.003033 

.022067 

.01IK)34 



General  sumfnary. 

Tensfle  strMigtii  per  aqnare  inch  of  original  section pounds. .    31, 400 

yi^irtM* limit  per  square  inch  of  original  section do . . .     11, 000 

Elongation  per  tncn  aAer  rapture inch..        .120 

EloDgvtion  per  inch  under  strain  at  elasticlimit do...  .000800 

Bodnctkni  in  diameter  at  point  of  rapture do...       .064 

Rodoction  in  area  after  ruptiur«,  per  cent  of  origiiiul  section 21. 4 

Character  at  broken  surlaoe lavond(*r*colored  metal  with  yellow  centiT 

KkngatkHB  of  inch  seotiona ".10,  ".11,  ".16 
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BRONZE. 


BRONZE  TRAY  FOR  12''  B.  L.  RliXE. 

No.  5233. 
Diameter,  ".r>f>4. 
Sectional  area,  .25  S(iiiare  inc^h. 
Gauged  length,  3". 

(  Oil per  cent. .  55. 

CoiniK)8ition |  Zn do 44.5 

(Sn do 5 


A]>plio<l  loadH. 

Eloujrntion 
l>€riucli. 

Succ©88ivo 
('lou<;aiioii 
IMT  inch. 

Inch. 
0. 
. 000300 
. 000533 
.000134 
. 000200 
.000200 
. 000260 
. 000234 
.000306 
. 000167 
.  000433 
. C00334 
. 000566 
.  (K)0207 
.000967 
. 000666 
. 000367 
. 001333 
.001000 
.001400 
. 002667 
.  002167 
.002800 

.  004::33 

T*orniatietit 

80t. 

Inch. 
0. 
.000033 
.000067 

Snccossive 
IMTinanrn  t 

BCt. 

Inch. 
0, 
.oooo:i3 

.000034 

Total. 

Per  Rqiiaro 
inch. 

Pounds. 
1,(M;0 
5,  000 
10.000 
11,000 
12.000 
13.000 
14,  0(H» 
15.000 
16,  000 
17.000 
18.000 
10,000 
20,  000 
21.000 

22,  000 

23,  000 
24,000 

25,  000 

26,  000 

27,  000 

28,  000 

29,  000 

30,  UOO 
:!2.  000 
33,  9<iO 

ReroarkB. 

Pounds. 

•2bO 

1,250 

2,  r.00 

2  7.'>0 

Jiich. 
0. 
.  000300 
.000833 
. 000967 
.001167 
.001367 
.001033 
.001867 
.  002233 
.  002400 
. 002833 
.003167 
. 003733 
.  004000 
. 004067 
. 005633 
.  007000 
, 008333 
.  009933 
.011333 
.014(M)0 
.016107 
.018007 
.  0233 

Initial  load. 
Elfl.««tic  liniiU 

3.  000 

3  250 

3,  ,'>00 

3,  7.50 
4,000 

.  000400 

.000333 

4,  250 

4.500 

•1,  750 

5,  oon 

5.  250 

.001638 

.001233 

5,  500 

5,  750 

6,000 

6,  250 
0,  .500 

.  (X)5400 

.003767 

6.  750 

7,  00<» 

7.  250 

7,  500 

8,  UOO 

8,490 

Tengilo  atrongth. 

General  nummary. 

IVnftile  .strenjith  jicr  Hfjuaro  inch  of  orininal Hoctiou pounds.. 

Kla.Htic  limit  per  Huuaro  inch  of  original  section do... 

l-;iongatiou  per  inoli  after  rupt urn inch . . 

fclloii^ation  per  inch  under  st  nvin  at  elastic  limit do. .  -  . 

Reduction  in  diameter  at  point  of  rupture do... 

KediH-tion  in  area  after  rupture,  per  tent  of  original  Hex>.tion 

l*oHiti(m  of  rupture l".5fron 

f.'liiiracter  of  broken  surface lavender  colore-d  at  the  circumference,  with  radiant  yellow 

Elc»nH;iitiou  of  inch  wectiona "".03,  ".0( 


I 
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BBOHZE  T&AT  FOR  12''  B.  L.  EIFLE. 

Specimeii  taken  from  bar  about  1^''  diameter. 

No.  5239. 
Diameter,  ".564. 
Sectional  area  J25  sqaare  inch. 
Gauged  length,  3". 

(  Cu per  cent. 

Composition -J  Zn do. . . 

/Sn do... 


55 
44.5 
.5 


Appbed  loads. 


Ekm^ation 
per  inch. 


SaeoMsiTo 
elooeatiou 
perlBch. 


Perm*nexit 
set. 


StiocoMiTe 

peruiAnent 

Bet. 


Kemarks. 


Inch. 
0. 

.000367 
.000767 
.000067 
.001000 
.001167 
.001300 
.001367 
.001633 
.001900 
.002100 
.002333 
.002667 
.003000 
.003667 
.004033 
.004738 
.005333 


.007833 

.009667 

.011000 

.013400 

.0167 

.0233 

.0300 


Inch. 
0. 

.000367 
.000400 
.000100 
.000133 
.000167 
.000133 
.000067 
.000266 
.000267 
.000200 
.000233 
.000334 
.000333 
.000667 


Inch. 

0. 
0. 
0. 


Inch. 


.000100 


lultiiil  load. 


ULuttic  limit. 


.000700 

.000600 

.001334 

.001106 

.001834 

.001333 

.002400 

.0033 

.0066 

.0067 


.000700 


.002667 


.001967 


.010000 


.007333 


TeuBilo  Htreugth. 


General  summary, 

TMMiie  strength  per  equAre  ineh  of  oriffinAl  eeotton pounds..    30,920 

Blaatio limit  per  saoare  inch  of  orlj^al  section do...    15,000 

Elongation  per  faicn  after  rapture inch..      .0400 

ELangKtion  per  inch  nnder  atodn  at  elastlo  limit do...  .0013G7 

Seduction  in  diameter  at  point  of  rupture do...       .034 

Bed  oetion  in  area  after  rapture,  percent  of  original  section 11.8 

Position  of  mptare ".50  from  nock 

Cli«ncler  of  broken  surfiMe 40  per  cent  light  lavender  color,  luterHptTned  with  00  per  cent  yellow 

metal,  spongy  near  the  center. 
Kloogatlon  of  Inch  sections ".02,  ".03,  ".07* 


i 
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COFTIEB  CYUMDEBS  FOE  PXESSUEE  OATOES. 
No.  7434. 


:74  received 


'■^^^i^A^^^ai^^^'^^®^''^^  o^  1^  copper  cylinders  from  lot  of  1,47 

^^^rf>ej^Zf^^^  Arsenal  September  12, 1894. 
^.^>^4e^^''«^Aa«ed  in  1889. 
^^  ^v"^'^  dV^  ^^^  yritb  craaber  gauge^  one-tenth  square  inch  area. 
VV%  ^^.^.^^^^^^'o^^  of  coppers:  Length,  ''.5002;  diameter,  ".2619. 


Total  compre««ion. 


3. 


^/  .* 


.0056 
.0180 
.022S 
.0205 
.0810 
.0352 


f"^ 
l^ 


>0 

"feilaoB    

1040 

•io»«^ 


0189  I     Sifo 

0347  /  -  <I3*5 
:^/  .03£J 

,oeex 

10710 


^  Inch. 


.C070 
,0180 


.osoo 

0060 
'10T5 

J570 
16»0 


irio 


:or>r>f 
-  4  .J  1 1> 

- 1-15 


^'007l 
.Ol«> 
.02" 

-2252 

:0344 

O303 
'O450 
'  <M89 

'  O>560 
'  O610 

'  cr720 

;  0777 

I  0836 
0»06 

loao 

'1088 

•  llflO 

'1230 
'  X2M 
'  1.340 

-  1396 

'  -%,safi 

'  1.582 

•  1.645 

-  neoo 

'  1752 
'  1812 

"    1864 

"  S^5< 

'  2493 
'  ^535 
'  iS56l 
'  2564 

'  265f 
"  3600 
'  ia7J8 
'  274fl 
.  2?T6 


JneA. 

L 

.0080 

.0178 

.0225 

.0264 

.0812 

.0356 

.0400 

.0468 

.0513 

.0563 

.0622 

.0677 

.0740 

.0800 

.0860 

.0027 

.0084 

.1050 

.1110 

.1175 

.1244 

.1300 

.1366 

.1420 

.1485 

.1547 

.1610 

.1665 

.1723 

.1776 

.1824 

Ami 

,20(10 
.2(M5 

.2140 
,2ltfl 
.2235 
.2277 

.2:r22 

,1*305 
.  2405 

.2488 
.2516 
.25lfl 
.2586 

,*i&>2 
.26^0 
.l!7ia 
.2714 
.2774 
.2804 


10. 


Mean. 


Inch. 
|0. 
.0079 
.0186 
.0218 
.0258 
.0300 
.0352 
.0309 
.0456 
.0503 
.0558 
.0613 
.0664 
.0722 
.0782 
.0835 
.0900 
.0958 
.1019 
.1089 
.1152 
.1214 
.1270 
.1335 
.1397 
.1460 

.  ir.22 

.1581 
.1641 
.1700 
.1762 
,1813 
.1870 
.lOla 
.1070 
.2020 
,2068 
.2124 
.  2170 
.2"J15 
.2260 
.229« 

.2:mo 

.23S3 
.2420 
.2456 
.21&1 
.2528 
,20ffll 
,2000 
.  ':(i30 
,2602 

.2ei>e 

.2716 
.3750 
.2780 


Jneh, 

.0080 

.0184 

.0229 

.0266 

.0314 

.0358 

.0410 

.0460 

.0515 

.0565 

.0630 

.0681 

.0742 

.0802 

.0859 

.0930 

.0989 

.1050 

.1110 

.1180 

.1248 

.1302 

.1365 

.1429 

.1494 

.1559 

.1629 

.1677 

.1738 

.1786 

.1849 

.1906 

.IflfiO 

.2015 

.2066 

.2110 

.  2lSti 

.  2212 

.2257 

.2305 

.2346 

.2386 

.2430 

.2465 

,25€g 

.2540 

.2572 

.2608 

.2642 

.21574 

.270g 

.2734 

.2760 

.2791 

.2H30 


Inch, 

I. 

.0073 

.0182 

.0219 

.0259 

.0305 

.0349 

.0399 

.0451 


IneK 

I. 

.0071 
01T7 
.0214 
.0254 
.0298 
.0342 
.0392 
.0441 


.0502  .0491 
.0554  .0543 


0G13 
.0668 
.0727 
.0784 
.0844 
.0907 
.0969 
.1031 
.1094 
.1159 
.1222 
.1280 
.1348 
.1408 
.1467 
.1531 
.1580 
.1647 
.1705 
.1760 
.1817 
.1872 
.IU2S 
,1079 
.2031 
.2077 
,  2127 
.  2\TZ 

.  Tm 

.1-266 
.23U« 
.2349 

.rifi^ 

,2432 
.2471 
.25^J4 
.2539 
.2574 
.2609 
.2640 
.  2671 
.2702 
.2730 
.2758 
.^87 


0602 
.0657 
.0716 
.0773 
.0833 
.0806 
.0967 
.1019 
.1082 
.1147 
.1210 
.1268 
.1335 
.1395 
.1454 
.1518 
.1576 
.1643 
.1691 
.1746 
.1803 

.  um 

.1012 
.1M5 
,  2017 
.2063 
.2113 
.2158 
,2207 
.2252 
.2294 
,2335 
.237S 
.  241H 
.2457 
.2490 
.2525 
.2560 
.2566 
.2627 
.2658 
.2689 
.2717 
.2745 
.2774 
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COPPKR    CYLINDEEB    FOR    PRESSlJIfE    CAUGEa. 
No,  7-i*M— <  '<>ii  tin  lied. 


Loud  pi  r 

Total 

IMtlElliri'iltlioU. 

miUarQ 

iiii^h  till 

cnirtlier 

Mi^ 

piiijii^ 

f^jr 

Ollli 

n?**T4 

I     tOHth 

J- 

!!. 

:■. 

4, 

li. 

a 

7. 

8. 

a, 

Ilk. 

MvAn. 

hU 

'  hiiliuri'^ 

1     in^'U 

ftn-w. 

I 

J''l^ui^^tt, 

huh. 

iurli. 

_ 

hirh. 

iu^h. 

_ 

/^(rft. 

Ittrh. 

tna. 

Jnrft, 

lurh. 

Inch, 

Inci 

G:t,  IHJO 

,>L*r- 

.  L'KJO 

,:^aoS 

.  L*7yH 

.•Il\'!^ 

.'JKIO 

.i^Hys 

.  1:^31 

.lIt5<)C 

.2845 

,28U 

.m 

a4,(iiiu 

/^^■«l 

.  U«r55 

/JSHG 

.  2!>i:ij 

.  SS*:* 

,  2845 

.  'Jh;!1 

.1:^50 

.  II^-IS 

.2B7J 

.■_S4l 

.tBA 

es,  <Mto 

.  'J?<7y 

.'JH61 

,2S«() 

.  2«:jO 

.  2r.:^-i 

,  '^<7L» 

.  28:^5 

.a*«i 

.  •If^W.t 

.  2»it0 

.2W*7 

.m 

6ti,  OtiO 

,'JiHH 

,  'jmit 

.^s^ay 

.  L^s-y 

.'ItilA 

.  ^*}:\ 

.^1 

,  2tMl.j 

.'im* 

.LTJ25 

.2*i32 

.W 

G7,  ooo 

,  L?WiO 

.I^'JIG 

.-itio 

.jiJtii 

.  :^e(ir> 

.  292& 

.  liOlO 

.  2931 

.  2910 

.  2948 

.21*10 

381 

()«,  om 

.  2yr-i 

.  iniaa 

.  Jim 

.  i:»2r» 

.  lif^'iT 

.JI14B 

.2933 

.2^J54 

,  2931 

.2970 

.21M1 

.3« 

69,  two 

.  1*371: 

.  'J1P5T 

.  Liar.e 

,  l-H.'^kl 

.  lilMH 

-i;H7o 

.  2351 

.  2S75 

.  :;^i56 

,  2995 

.2^63 

.285 

70.  IHJO 

,  1!!KKI 

.  :>D71i 

,  l'9*?ii 

,  2\ai 

.  :;o70 

.  I'lnii 

.  2li75 

,  30LK» 

.  1^975 

.  3ulfl 

.1^5 

.S9R 

71,  OSHJ 

.;j<nrj 

.:iOiil 

.lEOOl 

.  _*aw5 

,  iiny2 

-liois 

3oai 

.301;  J 

.;:tiO(J 

,  3039 

.3008 

.291 

73,  IHHk 

.JO^ 

.3U24 

.  ►Eoia 

,  ;iiJl5 

301,^ 

,  Ht^.'i^ 

.  3ii24 

.  3044 

,  3IJ20 

.  'Mim 

.  3030 

.3(11 

73,  OOO 

,  :m\i\ 

.  :n»42 

.  1504  6 

.  3u:i7 

.  3u;t7 

.  'Mrt^ 

.yo45 

.  30(15 

,  3043 

.?.Qm 

.  3051 

,3(Q 

74,  000 

,  :tOHO 

.^OffJ 

.  IJOGU 

.  liu.^s 

.  yo:.8 

.307W 

.3011S 

,30&i« 

.  3065 

.3102 

.3072 

.301 

7:"-,iJ<M) 

,:i|UM 

.aiift4 

.  30be 

.  ;w77 

.  yo7u 

.  iKttC^ 

.:m5 

,3111^ 

.  3ii8t 

.H?121 

.  3i>^2 

.3(X 

7flt  <HHI 

.nm 

,  :noi 

.lino 

.  \mKt 

.3(W 

*:ui8 

,  111  1.1 5 

.312ii 

,  3ia5 

,3U4 

.3112 

.tif 

77,n4Nt 

nns* 

.lins-j 

.13I:!G 

.an  5 

.3n4 

.3130 

.ajup 

,  3149 

.  3124 

.3t«l 

.3131 

.31: 

7S,  y<K) 

.SKjO 

.  r^i4ij 

.^(140 

/ni^iT) 

.3135 

.31,^5 

.ai45 

.  31  e5 

.3141 

.31^0 

.314* 

3r 

711,  WOO 

.3177 

,  3\Q] 

.;Neo 

,  ;nrvj 

.:i]y2 

.  3175 

.3ifl;i 

.1118^1 

,  3ltKJ 

/sm 

.316^ 

,31! 

IHijmi 

.:M9i^ 

.317H 

.:iiHo 

.It]  (37 

.316* 

.31Li«^ 

.H179 

.3202 

.  3V7f 

.3215 

.3165 

.317 

SI.O^Hl 

,  \vz]  \ 

.3]y& 

,  MiiA 

.iti^e 

,31M9 

.  3^119 

,  32WI 

,  3if20 

.  3197 

.3231 

.3204 

.31. 

til!,  (lOU 

.  :j2;[1 

.:t2i5 

.:S214 

,  ;ij<»7 

,  ai?ua 

.  31.'27 

.3215 

.  323(3 

.3215 

.  3243 

.3221 

.3'Jl 

m.  iN>o 

.;?246 

.'•m] 

.  -iTAO 

.  :!22:t 

.:i224 

-3244 

,32:11 

.3355 

3'_>;t0 

.  326,1 

.3238 

,321 

S^,^H^o 

.  :^2^^) 

.  3S4r. 

.  :i'HO 

,  H2J2 

,  3:J4{1 

.  J'Mi) 

.  3345 

,  32i>8 

.  3243 

,3i;k3 

.32S4 

.324 

6^,  DiJU 

,  yyjo 

.3'i*K> 

,  !;iiri5 

*  rt2rj7 

,  3i!:>5 

.  3'J74 

.  :v2(ii 

,32S4 

.321*.  1 

.3300 

.32fi9 

.32i 

iHfi,  OfH» 

,  ;**j!K) 

.  11275 

Ji2d^ 

.  3271; 

.  u-Jry 

.  yjnii 

.:i:im 

.  33H2 

.3279 

.  3:tl4 

,3285 

.33; 

«7, 1H10 

.  :Rfori 

;C>Till 

.  :mH 

.  :r2»rt 

.32M 

.  irnCj 

.  32Hrt 

.  3310 

,  311»& 

,3.327 

.  'AliUO 

.38 

gHJKMJ 

.  -mA 

,3;^0li 

.  liSOti 

.3^101 

,  nitou 

.  3:^1:0 

.3313 

.3:i31 

.  3309 

.3341 

.3315 

,m 

fill.  0130 

.  x\^rt 

.  :i:\2:\ 

-:ii(24 

.inio 

.:i3i5 

,  3ii;[4 

.  33J7 

.  3345 

,33i;4 

.3356 

.3330 

.331 

HO,0(iO 

,;t34fi 

,  :lt»h 

,  3:t:ss 

,  ipiii; 

.  ri3:.»g 

.  3349 

.  aiwsi 

.  3:«KI 

,3340 

,3370 

.3344 

.SSI 

yKomi 

.  ;Kio2 

.  li^iSo 

.  aitfj'j 

.  3347 

.  3.U4 

.  :i3iiO 

.  3354 

.  3;i74 

.  3353 

.3386 

.33?iJi 

.3.^ 

til*,  uuo 

,  :{:i7rt 

,  3:ifiii 

.  IKWjS 

.  rniw 

.  ;i3:ti 

.337:> 

.3367 

,  'Xi'M 

.33«8 

,3;{98 

.  3372 

.  3:i« 

»:S,^MKj 

.  iri^r, 

.  ;o7(i 

,3;i7S> 

,  rnt74 

,  33ii7 

.  33iiO 

,33a0 

.3404 

,33*1 

.3411 

.3385 

.:tJT 

U4,TXH( 

.  :uoii 

.  ■mm 

.a39i 

.M'J?<K 

.  rt;!Kv; 

.  3in5 

.mm 

.3418 

.3302 

.34;:4 

.^93W 

,3:^ 

i<5.  (HW 

.:U1,') 

.  .1401* 

.  3407 

.  ;j4«H> 

,  iuy:^ 

.:^416 

.3403 

.  3430 

,  340& 

,3440 

.un 

,3*1 

!^K  OiH] 

,  y  liii 

.rt4i5 

/S41S 

.34i:i 

;^4 1 1) 

.  :m;29 

,3^20 

.3442 

,  342D 

.345* 

.34^ 

.Ml 

y7.  CHku 

JUJi 

.  :u'S 

.:ui;ii 

.  :mjti 

.  -ut': 

,:i440 

-  3434 

.134.P5 

.  3433 

.3461 

.3437 

.341. 

yw,  tKio 

.  -Mfi"^ 

.  r{44U 

.:iJ4o 

.  ;u:ix 

,  34:14 

.  34'>1 

.344li 

,  a4r^ 

.3444 

,3473 

.3448 

.34' 

Wk,(M»W 

,  MtCt 

.  LU,''>1 

.  :i4&l 

.  34^0 

.  ;E4i& 

.  ;H(;5 

.  345*J 

.:uvj 

.3453 

.34^5 

.34CO 

.;i4o 

lUO,  Ol'O 

,  3475 

.Ufi'^ 

.;!l(>5 

,aioi 

.:... 

.  1^70 

,;*470 

.  'Mm 

.  34*56 

.3490 

.3472 

.34(1 

H 
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n  of  10  copper  cylinders  from  lot  of  1,100  received 
senal  Aijril  25^  ISOr*,  fur  tLe  irjspector  of  onliiiince, 

I  in  1893, 

[i  eni slier  gauge  one  t«Dth  square  incli  area. 

of  cop|>ers:  Length  j  '^4090;  diameter j  ''.2518. 


Toi*l 

«».p«Mi«„. 

M^an 

cor- 

pse lea 

3. 

4. 

5. 

H 

7. 

8. 

X 

10, 

Meiiii. 

lli'tB. 

riwAJ 

Inch. 

/iidd. 

■ 

/if  A. 

Inch. 

Inch. 

/™dt. 

JimA. 

Innk, 

lii«A. 

\i. 

11. 

0. 

0. 

0, 

0. 

0. 

0, 

0. 

0017 

.OOli 

.0030 

.0025 

.0028 

.0021 

.0038 

,0018 

.0024 

,0022 

(Ills 

,Ollfl 

.Oia6 

.0120 

.0131 

.0120 

.0153 

.0100 

.0124 

.0119 

0150 

■  UHB 

.til5fl 

.(J152 

.015B 

,(3154 

,0178 

.0134 

.  0155 

.  0140 

mn 

.4I1«^ 

.im» 

,019« 

,os^ 

.018S 

.0219 

.  0170 

.0107 

.0191 

022« 

.0227 

,0236 

,02» 

.02IS 

.OS^ 

.0256 

,0212 

.0234 

.0227 

M275 

■  0£7l» 

,03afl 

,0*80 

.«8B 

.0288 

.02«« 

.025& 

,0280 

.0272 

0314 

.U305 

.033fi 

,o;»iS 

.m» 

.0321 

.  (f344 

.0303 

.0322 

.0313 

0355 

,0352 

Jia79 

,03«4 

.0375 

.0366 

.03S4 

.0»40 

.Oltflfi 

.03^ 

D400 

.dzm 

.0#24 

.(MIO' 

.0438 

.0411 

.0430 

.0385 

.0411 

.(MOO 

(M45 

.0444 

.0470 

.0400 

.04fU 

.0466 

.0480 

,0429 

.0456 

.  0J45 

mo 

.U4dO 

.0330 

.0606 

.Cfiia 

.0S06 

.0521 

.047a 

.0504 

.049;» 

0B37 

,as3« 

.0561 

,054© 

,0560 

.0W8 

.0575 

.0034 

.0560 

.0639 

0609 

.usatf 

.0«00 

.0800 

.0011 

.0598 

.0020 

.05«7 

,0fli7 

.068Q 

oflsi 

.oeao 

.OMO 

.tiftie 

.Ofl64 

.0647 

.1IG70 

.0618 

.0N& 

.mu 

0074 

,M7« 

,0718 

.oeae 

.0710 

.  tfl'.rtl 

,0719 

,0660 

.0894 

.068^1 

trm 

.0725 

.07Sa 

.  {1748 

.0758 

.«743 

,0776 

.  0718 

.07U 

.  0733 

mu 

.OTflS 

.ftBie 

.0797 

.  mn 

.08(K» 

,0820 

.0765 

.OTM 

.0780 

OSlfi 

^0824 

■  OSW 

,fS52 

.0854 

.0848 

.0870 

.0805 

.0843 

.0830 

OWi 

-oew 

,mi 

.Of  mo 

.0907 

.0803 

.0918 

.0864 

.0891 

.0879 

Qftia 

.0914 

.(mt 

.Oft53 

.  (ftl50 

.0957 

,OS(0« 

.09(11 

.0942 

.0930 

im^ 

.O&OO 

,  io;w 

.1002 

.1011 

.tJ996 

.  1021 

.0&59 

.O&Ol 

.0979 

1015 

,i02l 

.10^ 

.1054 

,100^ 

.  101i> 

.1076 

.1008 

.  1041 

.  W£Q 

IQ^ 

.1G75 

.1134 

.no2 

.1118 

.1005 

,1l2it 

.10*0 

.1090 

.lOB-l 

niQ 

.111!} 

,1171 

.1104 

.1105 

.1150 

.1170 

.1108 

.1144 

.1^1 

llflB 

,nfltt 

.1224 

.istio 

.  vm 

.1205 

.1231 

.1161 

.1198 

.1185 

1B» 

,1330 

.1275 

,1261 

.  1272 

.1270 

.1280 

.1208 

.1249 

.1236 

i2£e 

.  1271 

.laas 

.1»10 

.1320 

.13U» 

.1350 

.1365 

.1300 

.1287 

laus 

,1324 

.1380 

.1359 

,136{> 

.1300 

.1380 

.laos 

.1347, 

.1333 

13U 

,1370 

,143* 

,1338 

.1414 

.ia»5 

.:43l» 

.1B$4 

.1393' 

,137i 

liM 

.14Ift 

.1489 

.1450 

,1455 

.1455 

.1470 

.13» 

.1438 

,1434 

1447 

.145U 

.1524 

.141W 

.  1510 

.1404 

.1520 

,1449 

.1488 

.1474 

Hse 

.3500 

-1580 

.1549 

.1554 

.1544 

.  1570 

.1489 

.1535 

,1521 

1S33 

.i&IU 

.1025 

.15WI 

.IG05 

,16H6 

.1028 

.1530 

.1584 

.1570 

1575 

,15ft; 

.1660 

,1645 

,1055 

,16J0 

.1674 

.154^ 

.102JJ 

.  1614 

i(sa» 

.1643 

.1714 

.1690 

.  mm 

.1680 

,172W 

.1630 

.  1078 

.1002 

160ft 

.IGiO 

.1700 

,1740 

.1745 

.1730 

.1773 

.1070 

.1723 

.1700 

1719 

.  mo 

.1815 

.na« 

.um 

.I7a7 

.1820 

,1728 

.1772 

,  1758 

n&e 

,17»5 

.1858 

.1840 

.1842 

.1834 

.1873 

.1775 

.1819 

.1TO5 

lSOi» 

AS2^ 

An2 

,1880 

.1884 

.1870 

.1920 

.1820 

.1866 

.laas 

1B52 

.mi 

.11153 

,  19Lt& 

,W.i^ 

.1029 

.1965 

.1870 

,1912 

.  1898 

l«»l> 

.1020 

.1908 

.1W87 

.  lOBO 

.1875 

.20t« 

,1910 

.1067 

.1943 

IB3G 

.Ji04 

.204fi 

.:202fl 

.  2020 

.2018 

.20&4 

.I9fll 

,2002 

.1988 

loao 

.mi 

.2083 

rma 

,  2u71 

.2060 

,2097 

.3009 

,2047 

.2033 

2020 

.2048 

.212» 

.:ii24 

.2118 

,2108 

,3140 

,2043 

.2090 

.2078 

2096 

.«H>1 

,2ia 

.2158 

.2150 

.2148 

.2180 

.20SS 

.2132 

.i!ll8 

Slflfi 

.2138 

.2215 

.^»0 

.2195 

.21W 

.22Ja 

.3138 

.2171 

,  2157 

sut 

.2171 

.22W 

.2240 

.22119 

.2224 

.2206 

.sm 

.2210 

,2198 

2tB3 

.2214 

.22a8 

.  2-277 

.2275 

.  22i;:i 

.'sm 

.22i'5 

,334«, 

.22^ 

3232 

.2251 

,2325 

.2,'120 

.  iinifl 

,22»7 

,2337 

.2247 

.3287 

.2274 

23S9 

.22Sffl 

,236f» 

.21150 

.2,'MS 

.2:J3S 

.230® 

.2280 

.2S21 

,730« 

22D1 

.Z\2i 

.2.1S1 

.2385 

,2381 

.2370 

.2406 

.2330 

,2:i57 

.3344 

'i3:KJ 

.'im 

.3420 

.2426 

,2420 

.3406 

.2440 

.2360 

.2393 

.2380 

2360 

-2301 

.2mi 

.2457 

.2447 

.2430 

.247fi 

,2389 

.3425 

,2412 

■mi 

.2425 

24ttO 

.2488 

.  2480 

.2470 

.2505 

.2419 

.2457 

.2444 

241*7 

.2450 

.■^525 

.2-'522 

.2.m:j 

.25110 

,25J10 

.2454 

.*^489 

.  2470 

2454 

.•I4SM 

.2554 

.25^9 

.2.145 

.2.^30 

.2562 

.2485 

.2519 

,25(>8 

24Sa 

.m^ 

.^''pSW 

.2578 

.2573 

.2501 

.2m 

.  2,''j15 

.  i%50 

.  2527 

251 B 

.3547 

.2(116 

.2*12 

.2602 

.2500 

.2623 

,2^9 

.3580 

.2567 

( til 
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Load  per 

Total 

comproAsion. 

Bqiiare 
inch  on 

--- 

cruBher 

Kc 

gnuge 

00 

ono- 

ree 

tenth 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

0. 

10. 

Kean. 

ae 

sqiuire 
inch 

area. 

Pounds. 

Ineh, 

JfUh. 

Ineh, 

Inch. 

iMh, 

IneA. 

Inch. 

Inch. 

Inch. 

JfuA. 

JweJk. 

J» 

66.000 

.2638 

.2562 

.2544 

.2574 

.2635 

.2635 

.2680 

.2618 

.2651 

.2670 

.9009 

.3S 

67,000 

.2665 

.2591 

.2570 

.2603 

.2660 

.2661 

.2651 

.2644 

.2675 

.2602 

.3633 

.31 

68,000 

.2691 

.2619 

.2602 

.2629 

.2608 

.2689 

.9683 

.9073 

.2700 

.2627 

.2061 

.31 

60,000 

.2720 

.2645 

.2627 

.2654 

.2721 

.2716 

.2706 

.2099 

.2726 

.2064 

.2887 

H 

70.000 

.2740 

.2669 

.2654 

.2680 

.2747 

.2743 

.2734 

.3725 

.2762 

.2678 

.3719 

,33 

71,000 

.2762 

.2695 

.2675 

.2709 

.2770 

.2761 

.2754 

.2740 

.2775 

.3706 

.3736 

.33 

72,000 

.2789 

.2721 

.2705 

.2733 

.2798 

.2789 

.2776 

.2769 

.2801 

.2730 

.2761 

.33 

73,000 

.2813 

.2745 

.2727 

.2757 

.2819 

.3810 

.2805 

.2792 

.2890 

.2764 

.2784 

.21 

74,000 

.2835 

.2768 

.2746 

.2776 

.2831 

.2833 

.2819 

.2843 

.2777 

.2805 

.« 

75,000 

.2859 

.2792 

.2770 

.2804 

.2863 

.2856 

!2850 

.2840 

.2868 

.2801 

.3890 

.a 

76,000 

.2880 

.2814 

.2793 

.2825 

.2888 

.2879 

.2865 

.2861 

.2888 

.2823 

.2852 

.a 

77,000 

.2902 

.2837 

.2820 

.2846 

.2911 

.2902 

.2890 

.2884 

.2910 

.2845 

.2875 

.2S 

78,000 

.2921 

.2855 

.2833 

.2867 

.2930 

.2924 

.2916 

.2905 

.2930 

.2870 

.2886 

.» 

70,000 

.2944 

.2879 

.2855 

.2887 

.2950 

.2041 

.2934 

.2988 

.2951 

.2889 

.2917 

.29 

80,000 

.2965 

.2901 

.2878 

.2910 

.2970 

.2964 

.2964 

.2946 

.2969 

.2010 

.2837 

.29 

81,000 

.2984 

.2920 

.2900 

.2927 

.2992 

.2980 

.2975 

.2964 

.2988 

.2927 

.2856 

.3S 

82,000 

.3005 

.2940 

.2921 

.2949 

.3000 

.3000 

.2997 

.2986 

.3008 

.2946 

.3876 

.29 

83,000 

.3024 

.2961 

.2940 

.2968 

.3028 

.3020 

.3013 

.3002 

.3027 

.2966 

.2885 

.29 

84,000 

.3012 

.2979 

.2957 

.2968 

.3047 

.3038 

.3032 

.3024 

.3046 

.2884 

.3014 

.3(1 

85,000 

.3060 

.2997 

.2974 

.3009 

.3066 

.3067 

.3050 

.3040 

.3066 

.8008 

.8032 

.30 

86,000 

.3076 

.3019 

.2908 

.3026 

.3084 

.3075 

.3066 

.3057 

.3080 

.8022 

.3060 

.90 

87,000 

.3092 

.3034 

.3017 

.3041 

.3108 

.3090 

.3085 

.3076 

.3097 

.8040 

.8067 

.30 

88,000 
89;  000 

.3111 

.3051 

.3033 

.3057 

.3120 

.8110 

.3102 

.3000 

.8116 

.3069 

.8065 

.30 

.3126 

.3068 

.3062 

.3074 

.3135 

.3125 

.3117 

.3109 

.3180 

.3074 

.3101 

.30 

90,000 

.3142 

.3086 

.3065 

.3096 

.3154 

.8144 

.3134 

.3124 

.3146 

.3092 

.3118 

.31 

91,000 

.3167 

.3103 

.3080 

.3108 

.3167 

.3158 

.3151 

.3140 

.3157 

.3100 

.8133 

.81 

92,000 

.3174 

.3121 

.3099 

.3124 

.3182 

.3173 

.3165 

.3166 

.3176 

.3128 

.3150 

.31 

93,000 

.3188 

.3138 

.3115 

.3140 

.3200 

.8189 

.8181 

.3170 

.3191 

.3140 

.8166 

.31 

94,000 

.3204 

.3150 

.3129 

.3155 

.3213 

.8204 

.3199 

.8186 

.3209 

.3156 

.3180 

.31 

95,000 

.3220 

.3106 

.3143 

.3171 

.3229 

.3219 

.3214 

.3204 

.8223 

.3169 

.8196 

.31 

96,000 

.3234 

.3178 

.3160 

.3186 

.3244 

.8231 

.3228 

.3217 

.3238 

.3185 

.8210 

.32 

97,000 

.3248 

.3195 

.3175 

.3200 

.3256 

.3246 

.3240 

.3229 

.3250 

.3199 

.32S4 

.82 

98,000 

.3260 

.8209 

.3190 

.3215 

.3270 

.3261 

.3255 

.3242. 

.8262 

.3210 

.8237 

.32 

99,000 

.3272 

.3224 

.3204 

.3231 

.3284 

.3274 

.3270 

.3256 

.3276 

.3229 

.3253 

.32 

100,000 

.3286 

,3237 

.3218 

.3243 

.3300 

.3289 

.3283 

.8271 

.8289 

.82a 

.3366 

.33 
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Ho.  7957. 

^fean  compression  of  10  copper  cylinders  from  lot  of  5,600  received 
trom  Frankford  Arsenal  May  22, 18©5,  for  Sandy  Hook  Proving  Ground. 

Copper  purchased  in  1893. 

Table  for  nse  with  crasher  gauge  one-tenth  square  inch  area. 

Mean  dimensions  of  coppers:  Length,  ''.4996;  diameter,  ".2618. 


I-Mdper 

ihgd  <mi 
crusher 

MMm 

RM«e 

cor- 

one- 

rected 

teatb 

■qaare 

inch 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

MeM. 

Mto. 

area. 

^T!S  '~*- 

IfUSh. 

Inch. 

Jndk. 

Inch. 

Inch, 

Inch. 

Inch. 

Inch. 

Ineh. 

Ineh. 

Inch. 

a,  000 

0. 

9. 

a 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0,000 

.0010 

.0040 

.0007 

.0015 

.0017 

.0016 

.0024 

.0019 

.0020 

.0019 

.0019 

.0017 

9.000 

.0085 

.0140 

.0003 

.0118 

.0101 

.0085 

.0112 

.0115 

.0108 

.0107 

.0106 

.0107 

1A,000 

.0125 

.0179 

.0127 

.0160 

.0136 

.0122 

.0133 

.0146 

.0140 

.0150 

.0142 

.0137 

11.000 
1^000 

.0157 

.0225 

.0100 

.0195 

.0179 

.0161 

.0185 

.0190 

.0181 

.0186 

.0183 

.0177 

.010« 

.0265 

.0210 

.0238 

.0216 

.0196 

.0225 

.0228 

.0222 

.0227 

.0222 

.0216 

13.000 
14,000 
1&.000 
10.000 

.0237 

.0304 

.0250 

.02T7 

.0261 

.0248 

.0265 

.0268 

.0261 

.0279 

.0266 

.0267 

.0280 

.0350 

.0294 

.0327 

.0304 

.0295 

.0310 

.0308 

.0309 

.0311 

.0300 

.0300 

.0330 

.0305 

.0336 

.0375 

.0348 

.0338 

.0352 

.0355 

.0349 

.0360 

.0354 

.0344 

.0370 

.0432 

.0380 

.0420 

.0879 

.0385 

.0394 

.0393 

.0393 

.0400 

.0895 

.0384 

2»«;».o4ii 

ftSS  .OiOO 
2.W0  .0502 

.0484 

.0427 

.0465 

.0445 

.0439 

.0440 

.0436 

.0441 

.0466 

.0443 

.0432 

.0528 

.0473 

.0511 

.0486 

.0480 

.0490 

.0485 

.0490 

.0502 

.0481 

.0470 

.0575 

.0522 

.0650 

.0529 

.0524 

.0539 

.0530 

.0534 

.0646 

.0536 

.0525 

1  »■%  :^ 

.0024 

.0568 

.0605 

.0582 

.0570 

.0585 

.0577 

.0582 

.0606 

.0584 

.0573 

.0680 

.0615 

.0666 

.0623 

.0620 

.0639 

.0626 

.0630 

.0648 

.0634 

.0623 

.0724 

.0664 

.0706 

.0676 

.0670 

.0680 

.0675 

.0680 

.0705 

.0683 

.0672 

5-2  •««  .OT76 

IS  -.^^i  :Sg!l 
IS  -Si  -.^ 

lS-Sil:llJI 

.0712 

.0756 

.0726 

.0725 

.0738 

.0720 

.0729 

.0750 

.0733 

.0722 

.0766 

.0808 

.0775 

.0774 

.0779 

.0770 

.07/9 

.0806 

.0784 

.0772 

.0814 

.0855 

.0820 

.0817 

.0834 

.0820 

.0830 

.0862 

.0832 

.0820 

.0865 

.0010 

.0877 

.0875 

.0886 

.0868 

.0875 

.0915 

.0885 

.0873 

.0914 

.0961 

.0923 

.0026 

.0945 

.0920 

.0030 

.0961 

.0936 

.0924 

.0975 

.1010 

.0975 

.0979 

.0998 

.0970 

.0978 

.1011 

.0988 

.0976 

.1026 

.1062 

.1027 

.1029 

.1044 

.1022 

.1026 

.1066 

.1039 

.1027 

.1062 

.1118 

.1080 

.1076 

.1100 

.1075 

.1084 

.1120 

.1092 

.1079 

.1128 

.1159 

.1128 

.1120 

.1149 

.1125 

.1135 

.1174 

.1142 

.1129 

33,000   iSS   1^ 

.1170 

.1224 

.1181 

.1185 

.1200 

.1177 

.1181 

.1228 

.1196 

.1183 

.1306 

.1280 

.1266 

.1231 

.1231 

.1254 

.1225 

.1244 

.1279 

.1247 

.1234 

.1355 

.1276 

.1330 

.1281 

.1289 

.1309 

.1276 

.1201 

.1332 

.1299 

.1286 

.  .1404 

.1325 

.1372 

.1328 

.1338 

.1350 

.1335 

.1335 

.1374 

.1347 

.1333 

.1450 

.1370 

.1430 

.1378 

.1385 

.1392 

.1375 

.1380 

.1430 

.1394 

.1380 

.1491 

.1430 

.1468 

.1425 

.1429 

.1443 

.1424 

.1430 

.1476 

.1441 

.1327 

40W6 

•14ft 

•153, 

158 

.]63< 

•  .1551 

.1460 

.1519 

.1470 

.1469 

.1494 

.1470 

.1471 

.1517 

.1487 

.  1473 

\    '1505 

.1510 

.1569 

.1512 

.1522 

.1537 

.1514 

.1516 

.1674 

.1533 

.1519 

!  .1838 

.1561 

.1610 

.1609 

.1571 

.1505 

.1565 

.1575 

.1620 

.1584 

.1670 

•m 

.1505 

.1661 

.1610 

.1616 

.1640 

.1614 

.1623 

.1675 

.1631 

.1617 

.1653 

.1712 

.1659 

.1666 

.1691 

.1663 

.1665 

.1725 

.1680 

.1666 

.1806 

.1760 

.1706 

.1711 

.1740 

.1710 

.1713 

.1770 

.1727 

.1713 

S»:i^-.i3^ 

.1740 

.1807 

.1751 

.1756 

.1792 

.1760 

.1756 

.1829 

.1777 

.1763 

.1790 

.1852 

.1794 

.1810 

.1839 

.1802 

.1811 

.1870 

.1823 

.1809 

/  fss?  £  .IS 

.1850 

.1902 

.1844 

.1853 

.1888 

.1853 

.1853 

.1925 

.1873 

.1859 

.1880 

.1951 

.1889 

.1898 

.1940 

.1895 

.1901 

.1965 

.1918 

.1904 

.1929 

.1999 

.1931 

.1948 

.1963 

.1945 

.1940 

.2016 

.1964 

.1950 

.1978 

.2040 

.1977 

.1989 

.2035 

.1983 

.1987 

.2055 

.2006 

.1904 

.2028 

.2088 

.2024 

.2031 

.2073 

.2029 

.2040 

.2104 

.2054 

.2040 

.2068 

.2128 

.2064 

.2078 

.2116 

.2071 

.2075 

.2145 

.2095 

.2081 

.2100 

.2170 

.2105 

.2119 

.2156 

.2110 

.2120 

.2185 

.2135 

.2121 

.2135 

.2208 

.2151 

.2158 

.2195 

.2156 

.2155 

.2225 

.2174 

.2160 

.2179 

.2237 

.2184 

.2196 

.2235 

.2189 

.2197 

.2262 

.2212 

.2198 

.2218 

.2285 

.2225 

.2234 

.2280 

.2230 

.2232 

.2305 

.2253 

.2240 

.2251 

.2325 

.2260 

.2270 

.2312 

.2270 

.2270 

.2344 

.2289 

.2276 

.2289 

.2366 

.2294 

.2310 

.2349 

.2304 

.2310 

.2373 

.2325 

.2312 

.2322 

.2304 

.2334 

.2343 

.2382 

.2338 

.2344 

.2413 

.2360 

.2347 

.2359 

.2428 

.2365 

.2379 

.2419 

.2372 

.2376 

.2445 

.2393 

.2380 

.2390 

.2460 

.2404 

.2409 

.2460 

.2408 

.2410 

.2476 

.2427 

.2414 

.2425 

.2489 

.2434 

.2442 

.2478 

.2440 

.2440 

.2507 

.2459 

.2446 

.2454 

.2521 

.2466 

.2475 

.2514 

.2470 

.2470 

.2538 

.2401 

.2478 

.2487 

.2550 

.2498 

.2501 

.2542 

.2501 

.2501 

.2564 

.2520 

.2507 

.2517 
.2542 

.2578 
.2613 

.2528 
.2556 

.2534 
.2565 

.2560 
.2597 

.2532 
.2556 

.2630 
.2658 

.2596 
.2625 

.2549 
.2578 

.2636 
.2565 

.2571 

.2636 

.2583 

.2589 

.2622 

.2585 

.2589 

.2655 

.2606 

.2693 

.2608 

.2663 

.2610 

.2619 

.2653 

.2615 

.2610 

.2678 

.2634 

.2621 



.J^^ 

.2625 

.2691 

.2635 

.2644 

.2679 

.2649 

.2040 

.2714 

.2661 

.2649 
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No.  7957 — Continned. 


Load  per 

Total  compreesion. 

aqnare 
inch  on 

■ 

crusher 

Mea 

gauge 

cor 

one- 

rect* 

tenth 

1. 

2. 

8. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

Mean. 

seU 

Muare 
Inch 

area. 

Inch. 

Pounds. 

Inch. 

Inch. 

IfUSh. 

Inch. 

Inch. 

Inefi. 

Inch. 

Inch. 

Inch, 

Inch. 

Jndl 

09.000 

.2644 

.2740 

.  2058 

.  ITIS 

.2tUM 

.2670 

.2705 

.2663 

.2670 

.2782 

.2686 

.267 

70,000 

.2666 

.2764 

.2680 

.2734 

.2C»5 

.2«»5 

.2732 

.2690 

.2695 

.2755 

.2710 

.2GIM 

71,000 

.2693 

.2787 

.2702 

.2764 

.2713 

.2718 

.2751 

.2714 

.2718 

.2779 

.2734 

.272 

72,000 

.2717 

.2812 

.2729 

.2788 

.2736 

.2745 

.2776 

.2739 

.2744 

.2805 

.2759 

.274 

78,000 

.2744 

.2835 

.2749 

.2810 

.2761 

.2767 

.2800 

.2765 

.2764 

.2829 

.2782 

.277 

74,000 

.2765 

.2856 

.2771 

.2834 

.2784 

.2792 

.2825 

.2785 

.2792 

.2845 

.2805 

.279: 

75,000 

.2785 

.2877 

.2797 

.2855 

.2806 

.2810 

.2845 

.2810 

.2810 

.2870 

.2826 

.281^ 

76,000 

.2809 

.2900 

.2820 

.2875 

.2829 

.2832 

.2866 

.2826 

.2834 

.2886 

.2848 

.283- 

77,000 

.2829 

.2920 

.2840 

.2895 

.2860 

.2868 

.2886 

.2850 

.2852 

.2913 

.2860 

.285i 

78,000 

.2851 

.2941 

.28,W 

.2916 

.2870 

.2878 

.2908 

.2872 

.2875 

.2934 

.2890 

.2871 

79,000 

.2872 

.2960 

.2879 

.2936 

.2890 

.2894 

.2929 

.2892 

.2895 

.2950 

.2911 

.2KH 

80,000 

.2895 

.2979 

.2000 

.2055 

.2910 

.2015 

.2949 

.2910 

.2914 

.2974 

.2930 

.2911 

81,000 

.2911 

.3000 

.2920 

.2976 

.2929 

.2036 

.2966 

.2930 

.2935 

.2993 

.2950 

.293I 

82,000 

.2980 

.3018 

.2938 

.2996 

.2948 

.2952 

.2984 

.2940 

.2955 

.8011 

.2068 

.295 

83,000 

.2050 

.8037 

.2057 

.3016 

.2969 

.2974 

.3005 

.2960 

.2973 

.8029 

.2988 

.297 

84,000 

.2969 

.3053 

.2976 

.8031 

.2986 

.2989 

.3024 

.2987 

.2990 

.3050 

.3006 

.2891 

85,000 

.2985 

.8071 

.2996 

.3051 

.3006 

.3010 

.3040 

.3006 

.8011 

.3066 

.3024 

.301 

86.000 

.3004 

.3089 

.3014 

.3066 

.3024 

.3026 

.3057 

.3026 

.3029 

.8081 

.3042 

.303* 

87,000 

.3021 

.3107 

.8030 

.8084 

.3041 

.3044 

.3075 

.3043 

.3044 

.3101 

.3050 

.3041 

88,000 

.8030 

.3121 

.3042 

.  3102 

.3056 

.3060 

.3093 

.3055 

.3060 

.3119 

.3073 

.806: 

89,000 

.3055 

.8140 

.3062 

.3120 

.3074 

.8076 

.3110 

.3074 

.3075 

.8135 

.3092 

.308: 

90,000 

.3072 

.3155 

.3080 

.3135 

.3090 

.3094 

.8127 

.3092 

.3094 

.8150 

.8100 

.309! 

91.000 

.3088 

.3171 

.3095 

.3152 

.8108 

.3111 

.8141 

.3104 

.3110 

.3168 

.3125 

.311, 

92,000 

.3105 

.3187 

.3111 

.3166 

.3123 

.3125 

.3150 

.3122 

.3123 

.8181 

.8139 

.313 

93,000 

.8121 

.3204 

.3128 

.3182 

.3189 

.3141 

.3169 

.8139 

.3139 

.31W4 

.3156 

.314 

94.000 

.3135 

.3318 

.3142 

.3196 

.3155 

.3156 

.3183 

.8150 

.3155 

.3209 

.3170 

.316 

95,000 

.3149 

.8230 

.3155 

.8211 

.3168 

.3171 

.3198 

.3165 

.3170 

.3228 

.3184 

.817. 

96,000 

.3165 

.3243 

.3171 

.3228 

.3181 

.3188 

.3212 

.3183 

.3184 

.3289 

.3190 

.Zl9i 

97,000 

.3179 

.  3257 

.8188 

.  3241 

.3198 

.3202 

.3230 

.3194 

.3105 

.3251 

.3213 

.32ft 

98,000 

.3194 

.3272 

.3201 

.3255 

.3211 

.3215 

.3243 

.3209 

.  3210 

.3265 

.3227 

.mi 

99,000 

.3206 

.32*»6 

.3214 

.3269 

.3225 

.3230 

.3255 

.3225 

.3226 

.  3270 

.3241 

.823' 

100,000 

.3224 

.3296 

.3228 

.3281 

.3239 

.3240 

.3270 

.3238 

.3240 

.3291 

.3255 

.324( 

Chemical  comporitum. 

Pore 

{Cn 9 
2„ I 
Vb'.'.'.'.    < 
f  Cu « 

Copper  that  oompresaed  'M124  under  IniUal  load  of  32,000  pounds  per  square  inch.  •  -  •{  ^n < 

I  Vh'.V.V,    I 


yli 
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No.  7958. 

Mean  compression  of  10  co))per  cylinders,  from  lot  of  235  received 
from  Frankford  Arsenal  May  25, 1895,  for  Springfield  Armory. 
Copper  pnrchased  in  April,  1895. 

Table  for  use  with  emsher  gange,  one-tbirtietli  square  inch  area. 
Mean  dimensions  of  coppers:  Length,  ^'.4996;  diameter,  '^2055. 


Load  per 
Itqnare 
inch  OB 
crasber 

ono- 
tUrtieyi 

inch 


Total  compremion. 


Fomda. 
3.  Quo 
6.000 

t.ooo 

10,000 
11.000 
12, 00b 
13,000 
14.000 
li,000 
It.  000 
17,000 
18.000 
19.000 
20,000 
21.000 
2S.CJ0 
23,0u0 
24,000 
S.0OO 
20.000 
27.000 
28.000 
21,000 
30,000 
>  31,000 
32.000 
33,000 
84,000 
35.000 
38,000 
37.000 
38,000 
36.000 
40,000 
41,000 
42.000 
43,000 
41000 

4s;oco 

46  000 
47,000 
48,000 
40.000 

so.ooo 

51,000 
52.000 
53.000 
5i000 
55,000 
50,000 
57,000 
56,000 
Sft.OOO 
00.000 
61.000 
63,000 
63.000 
64,000 
65.000 
66.000 
67.000 
68.000 


•0.         I 

i  .0002  I 

.0004  I 

.0005  < 

.0000 


.  .0013 
[.0025 

.0061 
.0075 
.0005 
.0110 
.0126 
.0151 
.0170 
.0185 
.0207 
.0226 
.0245 
.0265 
.0287 
.0304 
.0925 
.0S42 
.0370 
.QS89 
.0408 
.0430 
.0453 
.0472 
.0406 
.0623 
I  .0643 
I  .0563 
I  .0587 
i  .0610 
.0634 
I  .0654 
.0678 
;  .0701 
.0725 
.0745 
.0773 
.0700 
.0816 
.0649 


Inch. 

.0002 
.0005 
.0006 

.0007 
.0007 
.0010 
.0015 
.0024 
.0050 
.0067 
.0085 
.0102 
.0120 
.0142 
.0160 
.0180 
.0200 
.0229 
.0240 
.0256 
.0280 
I  .0302 
.0320 
.0343 
.0361 
.0384 
.0401 
.0428 
.0449 
.0465 
.0488 
.0511 
.0534 
.0555 
.0580 
.0600 
.0626 
.0644 
.0665 
.0606 
.0719 
.0736 
.0754 
.0787 
.0806 
.0830 
.0856 
.0860 


.0003  ' 
.0005  < 


.0027 
.0042 
.0976 
.0096 
.1024 
.1050 
.1070 
.1094 
.1121 
.1148 
.1170 


.0025 
.0954 
.0975 
.0996 
.1025 
.1050 
.1068 
.1069 
.1125 
.1144 
.1166 
.1186 


.0006  I 
.0007  j 
.0008  I 


.0010 
.0011 
.0014 
.0019 
.0028 
.0040 
.0054 
.0068 
.0085 
.0099 
.0119 
.0136 
.0152 
.0170 
.0189 
.0210 
.0226 
.0247 
.0268 
.0289 
.0310 
.0330 
.0352 
.0370 
.0394 
.0417 
.0440 
.0464 
.0486 
.0508 
.0537 
.0561 
.0580 
.0610 
.06:{0 
.0655 
.0681 
.0705 
.0746 
.0766 
.t»786 
.0805 
.0834 
.0864 
.0800 
.0915 
.0941 
.0980 
.0995 
.1015 
.1034 
.1076 
.1096 
.  1122 


_L 


Inch.  •  Inch. 

0. 
0003 

<  .0005 
0005 
0006 

i  .0007 

I  .0006 


.0012 
.0014 
.0019 
.0030 
.0047 
.0063 
.0078 
.0097 
.0110 
.0126 
.0146 
.0163 
.0182 
.0205 
.0225 
.0244 
.0263 
.0284 
.0305 
.0329 
.0345 
.0367 
.0387 
.0410 
.0436 
.0451 
.0470 
.0498 
.0525 
.0589 
.0567 
.0590 
.0619 
.0634 
.0664 
.0687 
.0720 
.0736 
.0761 
.0790 
.0811 
.0830 
.0864 
.0888 
.0910 
.0940 
.0966 

.(mo 

.1021 
.1040 
.1065 
.1092 
.1120 
.1152 


Inch. 

Jneh. 

Ifuh. 

>. 

0. 

0. 

.0003 

.0002 

.0003 

.0004 

.0006 

.0005 

.0005 

.0005 

.0005 

.0C05 

.0006 

.0006 

.0006 

.0006 

.0007 

.0008 

.0007 

.0008 

.0009 

.0009 

.0010 

.0011 

.0011 

.0011 

.0019 

.0019 

.0021 

.0034 

.OOU 

.0050 

.0060 

.0066 

.0065 

.0080 

.0081 

.0087 

.0103 

.0100 

.0101 

.0110 

.0119 

.0*24 

.0140 

.0138 

.0135 

.0158 

.0159 

.0157 

.0174 

.0175 

.0180 

.0200 

.0194 

.0200 

.0215 

.0215 

.0216 

.0235 

.0235 

.0239 

.0260 

.0251 

.0256 

.0271 

.0274 

.0269 

.0205 

.0291 

.0297 

.0316 

.0315 

.ai22 

.0328 

.0331 

.0340 

.0355 

.0358 

.0361 

.0375 

.0385 

.0381 

.0404 

.0396 

.0400 

.0421 

.0420 

.0426 

.0440 

.0437 

.0450 

.0461 

.0466 

.6470 

.0482 

.0488 

.0491 

.0505 

.0502 

.0508 

.0529 

.0524 

.0536 

.0536 

.0545 

.0658 

.0577 

.0570 

.0579 

.0600 

.0590 

.0600 

.0616 

.0617 

.0623 

.0635 

.0631 

.0644 

.0668 

.0650 

.0673 

.0682 

.0689 

.0691 

.0714 

.0702 

.0715 

.0735 

.0730 

.0740 

.0755 

.0751 

.0764 

.0782 

.0774 

.0784 

.0802 

.0799 

.0811 

.0821 

.0820 

.0835 

.0ft48 

.0844 

.0858 

.0867 

.0868 

.0881 

.0884 

.0890 

.0905 

.0919 

.0014 

.0926 

.0939 

.0949 

.0950 

.0970 

.0965 

.0976 

.0986 

.0980 

.0999 

.1015 

.1005 

.1030 

.1034 

.1036 

.1050 

.1060 

.1057 

.1071 

.1081 

.1081 

.1094 

.1110 

.1107 

.1120 

.1131 

.1126 

.1145 

.1155 

.1156 

.1175 

Itieh. 
0. 
.0002 
.0004 
.0004 
.0005 
.0006 
.0u08 
.0011 
.0029 
.0050 
.0070 
.0084 
.0102 
.0122 
.0140 
.0160 
.0175 
.0199 
.0214 
.0243 
.0260 
.0275 
.0296 
.0323 
.0338 
.0365 
.0881 
.0400 
.0425 
.0448 
.0464 
.0485 
.0510 
.0535 
.0554 
.0575 
.0598 
.0620 
.0040 
.0660 
.0685 
.0713 
.0732 
.0762 
.0784 
.0804 
.0830 
.0858 
.0875 
.0896 
.0927 
.0948 
.0966 
.0094 
.1018 
.1044 
.1072 
.1090 
.1118 
.1143 
.1104 
.1190 


Itieh. 

). 

.0003 

.0006 

.0007 

.0008 

.0010 

.0012 

.0020 

.0034 

.0051 

.0073 

.0090 

.0108 

.0126 

.0145 

.0170 

.0185 

.0200 

.0217 

.0240 

.0264 

.0279 

.0310 

.0330 

.0348 


.0405 
.0430 
.0466 
.0475 
.0485 
.0510 
.0537 
.0554 
.0571 
.0605 
.0635 
.0655 
.0683 
.0703 
.0720 
.0736 
.0772 
.0790 


.0854 
.0874 
.0905 
.0928 
.0950 
.0975 
.1000 
.1030 
.1060 
.1085 
.1104 
.1126 
.1150 
.1175 
.1198 


10. 


Inch. 

I 

.0002 

.0005 

.0005 

.0006 

.0008 

.0009 

.0011 

.0015 

.0029 

.0045 

.0062 

.0084 

.0097 

.0117 

.0135 

.0154 

.0173 

.0193 

.0216 

.0235 

.0250 

.0268 

.0299 

.0310 

.0335 

.0354 

.0372 

.0391 

.0420 

.0439 

.0457 

.0484 

.0506 

.0529 

.0548 

.0575 

.0592 

.0622 

.0640 

.0663 

.0685 

.0715 

.0738 

.0756 

.0784 

.0810 

.0880 

.0850 

.0882 

.0905 

.0028 

.0970 

.0985 

.0998 

.1031 

.1056 

.1078 

.1115 

.1128 

.1149 

.1177 


Mean. 


Jnth. 
0. 
.0002 
.0005 
.0005 
.0006 
.0007 
.0009 
.0011 
.0017 
.0029 
.0046 
,0062 
.0079 
.0097 
.0115 
.0133 
.0151 
.0170 
.0189 
.0209 
.0228 
.0247 
.0267 
.0290 


.0350 
.0871 
.0392 
.0414 
.0434 
.0455 
.0478 
.0499 
.0521 
.0543 
.0568 
.0590 
.0613 
.0634 
.0660 
.0682 
.0705 
.0730 
.0753 
.0777 
.0802 
.0825 
.0847 
.0870 
.0896 
.0922 
.0947 
.0972 
.0994 
.1023 
.1047 
.1067 
.1093 
.1120 
.1142 
.1168 


Mean 
cor- 
rected 


Jneh. 

.0002 
.0004 
.0004 
.0005 
.0006 
.0008 
.0009 
.0015 
.0026 
.0042 
.0058 
.0075 
.0092 
.0110 
.0128 
.0145 
.0164 
.0182 
.0202 
.0220 
.0230 
.0258 
.0281 
.0299 
.0319 
.0340 
.0360 
.0381 
.0403 
.0423 
.0444 
.0467 
.0488 
.0510 
.0532 
.0557 
.0579 
.0602 
.0623 
.0648 
.0670 
.0693 
.0718 
.0741 
.0765 
.0790 
.0813 
.0835 
.0858 
.0884 
.0910 
.0934 
.0959 
.0981 
.1010 
.1034 
.1054 
.1080 
.1107 
.1129 
.1164 
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Lflwlp«r 

Total  compreeaion. 

inttli  ou 

cruJiJicr 

M€ 

glHJKO 

c« 

iiaci- 

rec 

thlrliutlt 

1. 

2. 

3. 

4. 

5. 

G. 

7. 

8. 

9. 

10. 

11. 

Be 

Iticti 

ana. 

Inch. 

Inch. 

Inch. 

Ptmnd^. 

In^h. 

Jnek. 

Inch, 

Inch. 

Ineh. 

Inch. 

Inch. 

Inch. 

lu 

&i,i)m 

Ufi& 

.1213 

.1140 

.1170 

.1180 

.1181 

.1195 

.1215 

.1226 

.1198 

.1192 

7((,(KK> 

.  r22S 

.1240 

.1179 

.1200 

.1200 

.1211 

.1216 

.1238 

.1245 

.1240 

.1219 

'.V. 

7i,tioy 

.1245 

.1260 

.1202 

.1239 

.1230 

.1230 

.1250 

.1265 

.1270 

.1256 

.1245 

-IJ 

72,<iOO 

.1272 

.1279 

.1230 

.1254 

.1258 

.1256 

.1276 

.1285 

.1203 

.1275 

.1268 

.13 

73^0tHJ 

.  IL'OS 

.1310 

.1255 

.1280 

.1280 

.1275 

.1294 

.1306 

.1315 

.1300 

.1291 

.15 

n,om 

.  1320 

.1344 

.1280 

.1305 

.1300 

.1295 

.1315 

.1335 

.1339 

.1327 

.1316 

.12 

TS.lMi* 

.i:ta 

.1355 

.1305 

.1327 

.1326 

.1325 

.1342 

.1356 

.1363 

.1350 

.1339 

.U 

76,00(1 

.1L162 

.  1370 

.1331 

.1352 

.1352 

.1346 

.1364 

.1368 

.1380 

.1369 

.1359 

.i: 

77,(HfU 

.  i:i78 

.1395 

.1350 

.1366 

.1370 

.1365 

.1376 

.1385 

.1410 

.1385 

.1378 

.U 

7H,000 

.  1105 

.1425 

.1366 

.1386 

.1384 

.1379 

.1393 

.1415 

.1439 

.1415 

.1401 

.i: 

7fl.  OOfJ 

,1430 

.1445 

.1389 

.1415 

.1414 

.1400 

.1421 

.1444 

.1451 

.1436 

.1425 

.u 

*iO,  iiOO 

.1455 

.1456 

.1421 

.1440 

.1436 

.1432 

.1450 

.1464 

.1475 

.1457 

.1449 

.u 

iiL,oao 

.1471 

.  1479 

.1449 

.1460 

.1453 

.1450 

.1470 

.1480 

.1493 

.1475 

.1468 

.u 

82,(KH» 

.1*85 

.1496 

.1461 

.1475 

.1472 

.1464 

.  1486 

.1494 

.1513 

.1490 

.1484 

.14 

tCi,  000 

.  1507 

.1516 

.I486 

.1495 

.1484 

.1485 

.1510 

.1519 

.1540 

.1525 

.1507 

.u 

U,iiOO 

.  1S.11 

.1536 

.1502 

.1520 

.1511 

.1510 

.1M24 

.1540 

.1558 

.1536 

.1527 

.1! 

%kow 

.1&&9 

.1560 

.1519 

.1550 

.1529 

.1526 

.1546 

.1560 

.1570 

.1564 

.1548 

.11 

80,000 

.  \im 

.1584 

.1535 

.1568 

.1547 

.1550 

.1575 

.1582 

.1600 

.1580 

.1570 

.u 

H7,  OCKf 

.1M7 

.1607 

.1565 

.1588 

.1574 

.1570 

.1591 

.1605 

.1625 

.1606 

.1593 

-11 

sa,ooo 

.  Ifi20 

.1624 

.1590 

.1614 

.1594 

.1591 

.1605 

.1629 

.1638 

.1630 

.1614 

.1( 

«l.000 

.  liiSU 

.1647 

.1607 

.1640 

.1618 

.1615 

.1630 

.1654 

.1660 

.1650 

.1637 

.u 

90,000 

.  ]i}65 

.1670 

.1632 

.1660 

.1639 

.1642 

.1660 

.1677 

.1685 

.1680 

.1661 

-le 

01.000 

.iri70 

.1694 

.1655 

.1676 

.1662 

.1655 

.1680 

.1695 

.1702 

.1695 

.1679 

.1( 

in;,  ooo 

.  1703 

.1714 

.1676 

.1604 

.1680 

.1678 

.1700 

.1723 

.1730 

.1719 

.1702 

.1( 

o;i,  ooo 

.1729 

.1735 

.1695 

.1718 

.1698 

.1712 

.1720 

.1745 

.1746 

.1745 

.1724 

.1' 

&4,0<J0 

.  ]T4« 

.1754 

.1715 

.1749 

.1720 

.1724 

.1743 

.1774 

.1770 

.1764 

.1746 

.r 

&5,ot-o 

.  1775 

.1786 

.1744 

.1771 

.1746 

.1740 

.1770 

.1787 

.1791 

.1785 

.1769 

.r 

{to,  0(10 

.1797 

.1804 

.1761 

.1788 

.1765 

.1760 

.1788 

.1804 

.1818 

.1805 

.1789 

.1- 

07, 0(J0 

.  1^15 

.1817 

.1774 

.1810 

.1784 

.1781 

.1801 

.1830 

.1835 

.1830 

.1808 

.ii 

HHOOO 

aH33 

.1845 

.1796 

.1830 

.1806 

.1805 

.1825 

.1849 

.1858 

.1854 

.1830 

.u 

09.  (too 

J«55 

.1858 

.1827 

.1858 

.1828 

.1825 

.1847 

.1873 

.1876 

.1880 

.1853 

,u 

iou,ocg 

.  IftTfi 

.1884 

.1841 

.1878 

.1849 

.1846 

.1871 

.1891 

.1806 

.1899 

.1873 

.u 

EXAMTKA  TION  OF  OOPPER  CYLINDERS  RECEIVED  FROM  SANDY  H 

PutiviNrr  Ground  that  had  been  Previously  Used  in  Dei 
mNiNu  THE  Powder  Pressures  in  10"  Gun. 

The  an  runpanying  tabulation  of  tbe  exaniination  of  cylinders 
pressure  ^^auges  includes  both  tbe  results  obtained  with  tbe  tes 
ntacUine  uiid  a  copy  of  tbe  record  of  the  coppers  made  during  firiu 
the  proving  ground. 

In  the  present  examination  the  cyHnders  were  placed  in  the  tes 
niii<  bine  iiud  loaded  with  the  amount  of  tbe  original  initial  compres:; 
While  iiiKier  this  load  the  micrometer  used  for  measuring  the  su 
quent  t^onipression  of  the  metal  was  adjusted  to  zero  reading. 

The  KkicIs  were  then  advanced  and  micrometer  readings  taken  ui 
Increyieiitt^  of  pressure  of  100  i>ouuds  each,  corresponding  to  pressi 
of  1*000  ]mands  per  square  inch  referred  to  a  pressure  gauge  of  < 
tenth  square  inch  area. 

In  the  ease  of  the  coppers  of  40,000  pounds  per  square  inch  in 
€5ompres8ion  the  loads  were  increased  to  50,000  pounds  per  square  ii 
Coppere  of  32,000  pounds  per  square  inch  initial  compression  v 
loaded  to  43,000  pounds  for  those  which  bad  not  been  compressec 
tbe  gun  beyond  37,000  pounds,  while  those  of  greater  compressioi 
tbe  gun  were  loaded  in  tbe  testing  machine  up  to  48,000  pounds 
equarc  inch,  tbe  object  being  to  load  tbe  coppers  in  the  testing  mac! 
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with  such  loads  beyond  those  received  in  the  gan  as  would  cause  de- 
cided additional  flow  of  the  metal. 

With  the  coppers  of  40,000  pounds  per  square  inch  initial  compres- 
sion the  renewal  of  rapid  flow  occurred  generally  very  promptly  under 
the  next  higher  load  than  that  which  hsA  apparently  been  received  by 
them  in  the  gun. 

The  end  surfaces  were  not  strictly  parallel,  which  may  account  for 
some  of  the  sets  taken  by  the  coppers  preceding  the  time  of  rapid  flow 
and  below  the  apparent  powder  pressure. 

The  very  pronounced  rapid  flow  which  followed  loads  higher  than  the 
apparent  powder  pressure  make  it  appear,  so  far  as  these  tests  show, 
that  substantially  no  higher  pressures  on  the  coppers  themselves  were 
received  while  firing  than  indicated  by  their  final  lengths. 

This  statement  is  an  inferred  one,  based  on  the  assumption  that 
pressures  exceediug  the  elastic  limit  will  cause  permanent  flow,  and 
that  the  amount  of  permanent  flow  is  an  index  of  the  pressure  received. 
A  modification  in  this  statement  would  be  necessary  from  what  has 
been  showu  as  the  behavior  of  steel  under  rapidly  applied  stresses,  in 
which  the  flow  of  the  metal  has  been  retarded  while  working  under 
loads  exceeding  the  elastic  limit.  So  far  as  shown,  however,  no  retard- 
ation of  strains  occurs  in  metal  loaded  within  its  elastic  limit. 

Inasmuch  as  the  load  of  initial  compression  leaves  the  copper  witli 
an  elastic  limit  substantially  coincident  with  that  initial  load,  it 
therefore  follows  that  the  amount  of  permanent  flow  is  a  correct  index 
of  the  pressure,  suddenly  or  otherwise  applied,  at  the  elastic  limit 
of  the  metal  an^  the  correction  for  retardation  of  flow  would  be  small 
in  amount  for  such  pressures  as  but  slightly  exceeded  the  elastic 
limits  whatever  may  be  the  influence  on  loads  greatly  exceeding  the 
same. 

For  these  reasons  it  appears  justifiable  to  remark  as  above,  that  the 
powder  pressures  which  reached  the  coppers  were,  so  far  as  wc  have 
yet  shown,  substantially  those  shown  by  the  firing  record. 

The  compression  given  this  lot  of  coppers  in  the  gun  has  not  resulted 
in  increased  rigidity  under  higher  pressures,  but  they  display  a  little 
less  rigidity  than  the  tabular  curve  of  pressures  calls  for  between  the 
loads  of  ^,000  and  50,000  pounds  per  square  inch. 

Thus  we  make,  upon  examination,  the  following  comparison: 


Loads  per 
sqnaro 
inch. 

Compreasioi 

From  tobn- 
lar  curve  of 
10  coppers, 
Jano,  1803. 

Q  of  copperti. 

From  aver- 
age resultM 
with  18 
coppers 
after  firing. 

Differ- 
ence. 

rounds. 
45,000 

4e.ooo 

47.000 
48.000 
40,000 
60.000 

Inch. 

0. 

.0049 
.0097 
.0141 
.0185 
.0230 

Inch. 

0. 

.0051 
.0102 
.0140 
.0190 
.0242 

Iwh. 

.0002 
.0005 
.0008 
.0011 
.0012 

The  coppers  of  32,000  pounds  x>er  square  inch  initial  compression 
behaved  somewhat  unlike  those  of  the  other  lot. 

The  renewal  of  flow  did  not  take  place  immediately  upon  exceeding 
the  apjiarent  loads  which  the  powder  pressures  gave. 

Thus  we  find,  upon  comparing  the  estimated  powder  pressures  with 
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the  Rubsequent  behavior  of  the  coppers  in  the  testiug  machine,  the 
lowing  results : 


Testing  ma- 
chiDeload 
iiext  below 
that  cans- 

Estimated 
powder 

Differ- 
enco. 

pressure. 

iDg  rapid 
flow. 

PoundM. 

PoundM. 

Poutids. 

30,846 

38,000 

1,164 

40,489 

43,000 

2,511 

a 32, 000 

32,000 

0 

42,080 

45,000 

2,  MO 

41,180 

44,000 

2,820 

36,862 

38,000 

1,188 

39.814 

42.000 

2,186 

40.444 

43,000 

2,556 

aNot  excoediDg. 

The  column  of  differences  shows  the  excess  of  pressure  in  the  tes 
machine  over  the  estimated  powder  pressures  required  to  renew  n 
flow. 

The  figures  in  this  column  should  not  be  any  less  than  here  sta 
perhaps  they  should  be  increased  by  nearly  1,000  pounds  each,  u« 
renewal  of  rapid  flow  occurred  duriug  the  next  increment  of  1 
pounds  per  square  inch  pressure. 

This  beliavioris  similar  to  that  of  some  coppers  suddenly  com  pre 
with  hammer  blows,  referred  to  in  Heport  of  Tests,  1888,  page  754, 
table,  pages  763  and  764. 

Comparing  the  relative  rigidity  of  the  lot  of  32,000/90  copx)erss 
firing  with  the  tabular  curve  of  compressions  we  have — 


Oippcr  u8(m1. 


Aooording  to  tabular  curve  of  10  coppers,  Febmary, 

Showing  40,849  pounds  powder  pressure 

t>howing  39.814  jionnds  powder  pressure 

Showing  41,180  pounds  powder  pressure 

Showing  40,444  pounds  powder  pressure 


Compression  under  ^oads  of— 


44,000 
pounds. 


Iruh. 
0.2U17 


.0085 
.0144 


45,000 
pounds. 


Inch. 


.0075 
.0160 


48,000 
pounds. 


Inch. 

0.2201 
.2201 
.0313 
.0363 
.0262 
.0321 


DiflV 
eno 


Inel 
0.011 

.oi: 

.02! 
.02 
.011 
.011 


From  this  exhibit  it  is  seen  that  this  lot  of  coppers  should  comt 
".0184  between  the  loads  44,000  and  48,000,  inclusive,  however  t^ 
the  coppers  after  firing  gave  ".0228  and  .0229,  respectively. 

And  further,  from  the  table  the  compression  should  be  ".0137  i 
45,000  to  48,000,  inclusive,  whereas  two  of  the  coppers  used  in  ^ 
gave  ".0187  and  ".0161,  respectively. 

The  results  of  both  lots,  those  of  40,000/93  and  32,000/90,  there 
show  less  final  rigidity  than  their  respective  tables  call  for  betweei 
loads  herein  compared. 

An  explanation  of  this  somewhat  diminished  rigidity  may  po» 
be  found  in  the  annealing  effect  of  the  temperature  to  which  the  cop 
were  raised  at  the  time  of  firing,  due  to  the  convection  of  heat 
interior  mechanical  work. 
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TEV8I0H  xmn  OF  TOBnr  bbovze. 

Specimens  turned  down  from  rods  f  and  ^"  diameter. 


test   ***'• 

See. 
tlonal 
am. 

Elastic  limit. 

Ultimate 
•trangth. 

Elongation 
in  1  inch. 

Area  at  fracture. 

Con- 
trac- 
tion 
of 
area. 

Perct 
54.6 

53.7 

AppcMirance 

of 

fracture. 

Total. 

Per 
square 
inch. 

Total. 

Per 
square 
ibch. 

Incbee 

.20 
.20 

Per 
cent. 

;7Mk. 
7J]4    .2(4 

TJ15    .381 

.054 

Lb*, 
3,500 

3.710 

65,270 
•8.700 

Lb*. 
4.030 

4.036 

Lb$. 
73,270 

74,720 

20 
20 

In.  8qAn. 
Diam...l8=.026 

Diam...l8=.025 

Li£ht   utti- 
form  yel- 
low color. 
Do. 

Qiemical  ompoeition 


Ipi 


Per  cent. 

Cu 63.14 

Sn 0.21 

Zn 35.81 

Pb 0.51 


HELICAL  SPRINGS. 


^1-  l>oc.  54 15 


225 


t 


■I 


^\--\V] 


,  -I 


ii 


■:,i  . 

■J  I  ■ 


in.' 


"•If.. 


!    i'  ^ 

til.; 


:!    > 


-''  1 


•i 


HEUCAL  8PSINGB. 


227 


G0KFXE8SIOS  OP  HELICAL  SPBOTOS  FOE  T'  MOBTA&  CAKBIAOBS. 

Dimensions: 
Diameter  of  wire,  "M. 
Exterior  diameter  of  coil,  3'^97. 

Distance  between  adjacent  coils  of  same  spring,  '^60zt: . 
Weight  of  one  spring  5  pounds  15}  ounces  and  weight  of  another 
5  pounds  14|  ounces. 


Ko.of 
teat 

InitiAl 

Loads  when  heights  at  springs  sio— 

Final 

height  of 

height  of 

spring. 

9". 

4|". 

0". 

spring. 

Load. 

Height. 

Inek€9. 

Pounds. 

Pounds. 

Pounds. 

Inches. 

Pounds. 

Inches. 

7288 

7.25 

967 

2,196 

2,995 

4.16 

891 

7.20 

72B» 

7.38 

1.092 

2.234 

3.180 

4.14 

920 

7.34 

72M 

7.16 

822 

2.047 

3.110 

4.07 

652 

7.10 

7201 

7.23 

953 

2,190 

3,090 

4.08 

768 

7.19 

7293 

7.37 

1,112 

2.284 

3,280 

415 

068 

7.33 

7293 

7.10 

940 

2,185 

8,090 

4.10 

810 

7.07 

7294 

7.17 

916 

2,110 

2,996 

4.08 

772 

7.10 

7295 

6.91 

893 

2,187 

8,100 

i.10 

744 

6.88 

72B6 

7.07 

983 

2,188 

3. 060 

4.11 

833 

7.02 

7297 

6.94 

900 

2.106 

3.060 

4.08 

752 

6.92 

No8. 7288  and  7292  closed  down  and  remained  there  17  hours, 
releasing  the  spnugs  returned  to  a  mean  height  of  7^^24. 


Upon 


No.  of 

test. 

Initial 
height  of 
spring. 

Loads  -when  height  of  springs  ar»^ 

Final 
height  of 
spring. 

6". 

4f". 

Closod  down. 

6". 

Load. 

Height. 

72e8a 
7292a 
7287a 

Inches. 
7.20 
7.28 
6.92 

Potmds. 
962 
1.065 
•860 

Pounds, 
2,194 
3,249 

Pounds. 
3.000 
3,100 

Inches. 
4.15 
4.14 

Pounds. 

874 
962 

Inehcs. 
7.19 
7.28 

*I^a1  5  times,  compreasing  the  spring  each  time  to  a  height  of  4".25;  finally  the  spring  at  i 
Ught  of  •"  sostained  781  pounds,  the  final  height  unloaded  lieing  6",91. 


i: 
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HELICAL  SPRINGS. 


Springs  consist  of  nest  of  three  concentric  springs  each. 
Springs  branded  <<  A.  French  Spring  Go.  G^  O.  E.  4  95." 


DESCBIPTIOK  OF  SPRINGS. 


•  I    I  ■ 


Spring. 

Weight. 

Oataide  coU. 

Kiddle  eoil. 

Inside  ooiL 

PonndB. 

Onnoee. 

Ezte. 

rior  di- 
ameter 
of  coil. 

Diam- 
eter of 
Tfiie. 

Inte. 
rior  di- 
ameter 
ofcoU. 

Diam- 
eter of 
wire. 

Inte. 
rior  di- 
ameter 
of  coil. 

Diam- 
eter of 

wire. 

Inte- 
rior di- 
ameter 
ofooU. 

No.l 
No.2 

24 
24 

3 

1* 

Inches. 

e.oe 

6.04 

Inches. 
LIS 
1.13 

Inches. 
3.80 
3.80 

Inch. 
.76 
.75 

Inches. 
2.18 
2.19 

Inch. 
.35 
.35 

Inches. 
1.25 
1.25 

COMPBESSION  TESTS. 


!^     I 


i^ 


^£sr 

No.  7901. 

No.  7902. 

Spring  No.  1. 

Spring  No.  2. 

Height. 

Compres- 
sion. 

Height. 

Compres- 
sion. 

Pounds. 

Inches. 

Inches. 

Inches. 

0 

6.21 

0. 

6.19 

0. 

500 

6.09 

.12 

6.10 

.09 

1,000 

6.01 

.20 

6.03 

.16 

2.000 

5.90 

.31 

5.95 

.24 

3,000 

5.81 

.40 

5.87 

.33 

5,000 

5.66 

.55 

6.70 

.49 

10,000 

5.27 

.94 

5.S2 

.87 

15,000 

4.88 

1.43 

4.94 

1.25 

10.000 

5.21 

1.00 

5.27 

.92 

5,000 

5.60 

.61 

5.64 

.55 

1.000 

5.98 

.23 

6.02 

.17 

■I: 
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UTEEVAL  STEAnrS  DT  EXPEKUSHTAL  STEEL  VOBOIVO. 

The  internal  strains  here  investigated  were  introduced  in  the  forging 
by  the  method  of  heating  the  forging  and  cooling  the  same  from  the  bore. 

The  slices  received  for  testing  were  cat  at  middle  of  their  length  into 
two  parts,  one  part  of  each  being  used  in  the  present  experiments;  the 
other  pieces  are  held  in  reserve. 

The  finished  slices,  from  whence  the  rings  were  taken,  were  one-half 
iDch  long  each. 

Before  entering  upon  the  operations  of  facing  up  the  slices  and 
detaching  the  rings,  some  preliminary  observations  were  made  upon 
the  tendency  of  the  lathe  tool  to  introduce  internal  strains  while  the 
machine  work  was  in  progress. 

The  tendency  commonly  is  to  introduce  strains  of  compression  when 
metal  is  tamed  off,  but  the  maximum  effect  is  reached  only  when  a 
heavy  feed  and  cut  are  both  taken. 

While  there  is  a  probability  thsA  some  strains  were  unavoidably 
iotrodaced  by  the  facing  and  cutting-off  tool,  it  is  believed  they  were  of 
smaQ  magnitude,  insufficient  to  materially  modify  the  observed  results. 

After  facing  off,  the  surface  diameters  were  established  and  drilled 
and  comitersunk  holes  used  to  define  the  extremities  of  the  diameters 
on  each  ring  into  which  the  slices  were  subsequently  cut. 

Twodiameters  werelaidoff  and  measured  at  right  angles  to  each  other. 

The  diameters  were  first  measured  when  the  slices  were  intact,  and 
^n  at  each  stage  as  the  rings  were  successively  detached.  The  order 
of  lemoval  of  the  rings  is  shown  by  the  arrangement  of  the  results. 

Part  1  of  these  experiments  contains  drawings  giving  the  dimensions 
of  the  experimental  forging^  the  dimensions  of  the  slices  as  received 
for  testing,  and  drawings  oi  the  slices  showing  the  rings  which  were 
aetached  firom  each. 

In  the  tabular  exhibit  which  next  follows  are  given  the  mean  diame- 
t08  of  the  rings  and  the  strains  which  existed  at  different  phases  of 
the  Bhces,  together  with  the  stresses  corresponding  thereto. 

Part  2  contains  the  measured  diameters  on  lines  A  and  B  and  the 
total  strains  released  at  each  stage,  referred  to  the  original  diameters 


The  progressive  release  of  strains  as  the  rings  were  successively 
detached  proceeded  with  remarkable  regularity. 

An  apparent  exception  occurred,  however,  in  the  case  of  ring  No.  3 
of  the  muzzle  slice  at  the  time  of  removal  of  ring  01. 

The  behavior  of  adjacent  rings  throws  doubt  upon  the  reliability  of 
^^e  measorements  pertaining  to  this  ring,  although  the  full  details 
of  the  micrometer  observations  otherwise  look  consistent. 
.  h  the  final  stages  of  some  of  the  slices  and  of  some  of  the  detached 
l^gs  a  lack  of  harmony  of  action  appeared  which  may  in  some  degree 
^attributable  to  the  release  of  strains  being  greater  on  one  diameter 
than  the  other,  and  the  improbability  of  the  mean  changes  of  the  ob- 
served diameters  correctly  representing  the  mean  changes  in  the  rings. 

These  apparent  eccentricities  pertain  to  the  slices  and  rings  when 
uiey  have  been  reduced  to  small  dimensions. 

After  completing  the  main  series  of  tests  some  supplementary  features 
were  examined,  and  are  reported  in  part  3. 

The  first  supplementary  test  was  made  with  ring  No.  1  firom  the 
breech  slice,  which  was  subjected  to  augmented  compression  for  the 
Purpose  of  ascertaining  whether  the  elastic  limit  of  the  ring  coincided 
with  or  exceeded  the  initial  compression  found  in  the  slice. 
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The  presence  of  scale  on  the  surfaces  of  the  rings  shrank  togeth 
to  produce  au^ented  compression,  caused  a  somewhat  higher  oo 
pression  than  intended. 

The  final  diameters  of  the  detached  ring  showed  a  permanent  sel 
'^0067^  The  recovery  of  the  ring  from  its  assembled  state  was  '^01 
which  corresponds  to  93,000  pounds  per  square  inch  compression. 

Considering  the  amount  of  the  permanent  set  given,  and  thereoov^ 
displayed,  it  ia  conjectured  that  the  compressive  elastic  limit  of  this  ri 
was  somewhat  higher  than  the  amount  of  initial  compression  which ' 
isted  in  the  slice,  or  at  least  that  in  passing  from  a  stress  of  71,40€ 
93J^  pounds  per  square  inch  there  was  not  a  large  set  given  the  mel 

Tensile  stress  was  applied  to  ringl  from  the  breech  middle  slice  for  1 
purpose  of  ascertaining  the  tensile  elastic  limit  of  this  ring,  which  in  1 
slice  had  been  subjected  to  78,200  pounds  per  square  inch  compressi 

A  tapered  mandrel  was  driven  tiirough  a  bronze  bushing  within  \ 
experimental  ring. 

The  loads  applied  to  the  mandrel  were  weighed.  This  force  vari 
over  wide  limits  owing  to  the  different  lubricants  used. 

There  was  an  early  set  developed,  which  for  a  time  did  not  rapit 
increase.  The  restoration  in  diameter  at  the  time  when  the  sets  be^ 
to  increase  rapidly  was  '^0062,  corresponding  to  a  stress  of  52,400  pom 
per  square  inch,  which  can  be  taken  as  approximately  representing  1 
tensile  elastic  limit  of  this  ring. 

Annealing  tests  were  made  with  rings  Nos.  3  and  4  from  the  annea 
breech  slice. 

The  primary  object  of  these  tests  was  to  ascertain  whether  the  rii 
would  display  any  movement  which  could  be  regarded  as  the  release 
internal  strains  introduced  by  the  lathe  tool. 

Temperatures  below  700^  F.  caused  no  appreciable  change  in  dis 
eters. 

After  exposure  to  a  red  heat  estimated  at  1,050^  F.  thete  wa 
decided  permanent  expansion  of  ring  No.  3,  and  ring  No.  4  changed 
shape  somewhat. 

The  interpretation  of  these  changes  is  obscure  and  will  require  ad 
tional  tests  to  elucidate.  The  points  involved  seem  to  be,  which  stress 
tensile  or  compressive,  are  first  released  by  elevation  of  temperate 
and  bow  the  relative  intensity  of  the  two  stresses  modify  the  results 

Finally  rings  Nos.  2  and  3  from  breech  and  breech  middle  slices  w 
shrunk  together  after  having  been  bored  to  suitable  diameters  a 
annealed  at  different  temperatures. 

These  tests  were  for  the  purpose  of  ascertaining  in  which  direct 
relief  from  shrinkage  strains  would  occur. 

When  assembled  the  outer  ring  was  heated  to  about  500^  F. 

After  assembling,  the  inner  ring  appeared  to  be  under  compress 
stress  of  much  greater  intensity  than  the  tensile  stress  of  the  outer  ri 

Annealing  at  700^  F.  produced  no  marked  change.  After  heating  t 
dull  red  the  rings  weredecidedly  enlarged,  and  so  far  as  this  behavior  c 
stitntes  evidence,  tensile  stress  was  dissipated,  the  compressive  str 
being  tbemore  permanent,  although  of  greater  intensity  atthebeginni] 

It  is  inferred  that  such  was  the  probable  effect. 

After  annealing  at  a  red  heat  the  strains  were  practically  eliminal 
in  both  rings,  and  they  could  be  forced  apart  with  the  hands. 

The  rings  were  heated  in  a  sand  bath,  when  they  were  raised  U 
light  blue  color;  subsequent  heatings  were  done  over  an  open  fire. 

More  refined  tests  of  this  nature  would  require  special  preparati( 
for  insuring  uniform  heating  of  the  rings  to  prevent  local  progress] 
in  the  release  of  the  strains. 
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State 


MUZZLE  SLICE. 

^P&TEBNAI-  STBAIKS  AND  STBKSSBS  AT  DiFFEBENT  PHASES 

OF  THE  Slice. 


SLICE  uttact. 


^»g«. 


EiiiUU 


Praaent 
diameter. 


Stnlnt. 


Tenaifaii. 


Compres- 
sioii. 


Sftreuee  per  square 
inob. 


Teuion. 


Compros- 

SiOB. 


^or^ 


01. 
1.. 

2. 


***««  1: 


InektM. 
2.8248* 
3.8395B 
3.8977» 
4.4550* 
6.2044« 
5.3488* 


Inch. 


Inch. 
.OO&l* 


PowndB, 


.0016* 
.0054* 
,0058* 


.0007* 


11,100 
33,400 
82,800 


PmmdM. 

64,080 

88,600 

6.770 


RIKG  01  PETACHBD.    RIKQ8  1  TO  4  IN  THX  SLICE. 


tiiiifl] 


^^. 

ProiieDt 

mean 
dlMuoter. 

Stnina.    . 

Stresses  per  square 
inch. 

TonBion. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

^         01.... 

InekM. 
2.8300 
8.8382* 
8.8988* 
4.4506* 
6.2036 
6.3476 

Inch. 

Inch, 

P<mndt. 

PnundM. 

1..-. 

.0080* 
.0021* 

46,400 
16.500 

2 

""ii'wo" 

26,000 
26.000 

3 

.0023* 
.0045 
.0048 

4 

^or  4.::: 

4or<j, 


^  01  ASD  «  DXTACHXD.    KINGS  1,  2,  AND  3  IN  THE  SLICB. 


*»»» 

Present 

mean 
diameter. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

|::~- 

IneUt. 
3.8404 
3.8082* 
4.4686* 

Indi. 

Inch, 
.0020 
.0002* 

Poundi. 

Pound; 

26,000 

1,900 

^^^^^ 

■  o.'ooo" 

— -^,,^_^^     '^   <*..   _^ 

.0042* 

^"^-"^..^ 

I 


\\\ 


1  i 


m 


i 


23G       INTERNAL  STRAINS  IN  EXPERIMENTAL  STEEL  FORGING. 
RINGS  01, 1,  AND  4  DETACHED.    RINGS  2  AND  3  IN  THE  SLICE. 


Rings. 

Present 

mean 
diameter. 

Strains. 

Stresses  per  sqnaie 
inch. 

T^nAion. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

2 

Inehet. 
3.8982 
4.4563* 

Inek. 
.0020 

Ineh. 

Poundt. 
18,800 

Poundt. 

3 

.0023 

17,700 

mZZLE  MIDDLE  SLICE. 

State  of  Internal  Strains  and  Stresses  at  Differed 
P&ASEs  OF  the  Slice. 

SLICE  intact. 

4, 


1 1!  i  i  I i  1 1 1 1 1 


Rings. 

Present 

mean 
diameter. 

Stzaina. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

Bore         01.... 

1.... 

2.... 

8.... 

4.... 

5.... 
Exterior    5.... 

Inehet. 
2.832G> 
3.3741 
4.0199S 
4.8566 
5.2663 
6.8901 
6.0576 

Ineh. 

Ineh. 
.WAV 
.0054 
.0006> 

Ponndt. 

Poundt. 
55,800 
48,000 

4,850 

.0042* 
.0066 
.0056 
.0054* 

27,400 
87,600 
28,500 
27,000 

RING  01  DETACHED.     RINGS  1,  2,  3.  4,  AND  5  IN  THE  SLICE.    INTERIOR  DIAMI 

OF  SLICE.  3".2. 


Rings. 

Present 

mean 

diameter. 

Strains. 

Stresses  per  sqnare 
inob. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

Interior     1.... 
1.... 
2.... 

a.... 

4.... 

5.... 

Exterior    5.... 

Inehet. 
3.2017* 
3.3727* 
4.0188 
4.6553 
6.2550* 
5.8880 
6.0568 

Ineh. 

Ineh. 
.0009^ 
.0067* 
.0018 

Pound*. 

Poundt. 
65,300 
60,000 
18,400 

.0029* 
.0053* 
.0044* 
.0044* 

19,000 
30,500 
22,700 
22,000 

.   . 

INTERNAL  STRAINS  IN  EXPERIMENTAL  STEEL  FORGING. 

BDTGS  01  AlTD  1  DSTACHED.    RINGS  3,  3,  4,  AND  5  IV  THB  SLICK. 
ml 


237 


I  I  I  i  M I 


BlBgS. 

Present 
diiinwtar. 

Stnias. 

StreMM  per  aqoare 
inch. 

Tenaion. 

OemprM- 
•ion. 

Tension. 

Comprea- 
aion. 

3 

Inekm. 

4.0157 
4.6520 
6.2525 
5.8808* 

Inch. 

IfMSh. 

.0040 

Poundt. 

PwndM, 
86,800 

S 

.0006* 

.0028 
.0021* 

8,500 
16,000 
10,000 

4 

5 

saoa  01, 1.  AlTD  2  dhached.  bihgs  s,  4,  Ain>  s  in  thb  buck. 
1  4 


ilJ- 


Wng.. 

Present 

diUD^. 

Stndns. 

Stresses  per  sqnsre 
inch. 

Tension. 

Compies* 
sion. 

Tension. 

Compres- 
sion. 

3 

InehM. 
4.6506» 
5.2606* 
6.8860» 

Ineh. 

Inch. 
.0017 

Pound*. 

Pmtnds. 
10,900 

4 

.0000* 
.0006* 

5,400 
2,800 

S 

XOTGS  01,  1,  2,  AND  3  DETACHED.    RINGS  4  AND  5  IN  THE  SLIC1& 


mm 


Rings. 

Present 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres. 
sion. 

Tension. 

Compres- 
sion. 

4       

Jneftsff. 
6.2501 
6.88fiS* 

Ineh. 
.0004 

Inch. 

Poundi, 
2,300 

Poyndt. 

5 

.0009* 

1,200 

„«r^r  DRAINS  I^  EXFERlMEm:AIj  STEEL 
238      INTERNAL  STB^JJ^" 


FORGING. 


BJEIEEGH  MIDDLE  SLICE. 

State  of   Internal    Strains   and   Stresses   at   Diffb 
Phases  of  the  Slick, 

SLICE  INTACT. 

, 77»^'»'»»!**!l 

III  M  I  I  I  I  I  I  I  I  I  IIMll 


Rings. 

Present 

mean 
diameter. 

Strains. 

Stresses  per  square 
incli. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

fioro         01.... 

1.... 

2.... 

3.... 

4..-. 

6.... 

6.... 

7.... 

8.... 

9.... 
Bxterior    9.... 

2.8192* 
3.3781 
4. 0107* 
4.6459* 
5. 2082* 
5.9092* 
6.5117* 
7. 0937* 
7.6628 
8.2530 
8.8943 

Inch. 

Inch. 
.0058 
.0060 
.0045* 
.0003* 

Pounds. 

Pounds. 

61,700 

61.200 

34,000 

2,300 

.0021* 
.0043* 
.0070* 
.0088* 
.0095* 
.0089* 
.0091 

12,200 
22,100 
32,500 
37,400 
37,400 
32,500 
32,500 

KING  01  DETACHED.    RINGS  1  TO  0  IN  THE  SLICE. 


'iiiilillil 


I 


,! 


Rings. 

Present 

Strains. 

Stresses  per  squaro 
inch. 

meani 
diameter. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

Interior     1.... 

1.... 

2.... 

3.... 

4.... 

5.... 

6.... 

7.... 

8.... 

9.... 
Exterior    9.... 

3.2011 
3.3765* 
4.0095* 
4.6446* 
5.2674 
5.9085* 
6.5108* 
7.0930 
7.6623 
8.2534 
8.3939* 

Inch. 

Inch. 
.0083* 
.0084* 
.0057* 
.0016* 

Pounds. 

Pounds. 
78.200 
75,000 
a.  000 
10,600 

.wii 

.0036* 
.0061* 
.0081 
.0090* 
.0084* 
.0087* 

7,400 
18.500 
28,300 
34,200 
35.400 
30,700 
31,300 

STRAINS  in  BXPEHIMENTAL  STEEL  KORGINa.      239 
1  A.1SD  I  DBTACilED.     UlNUS  a  TO  0  IN  THE  &LWS, 


i  I  n  M  M  I  n  m 


Freswnt 

StraioB. 

Teoamn. 

Coiniirva- 

Temiiiia. 

Inehn. 
4.0125 

7,0005 
B.2510 

Inch. 

,ouai 

PMHid*. 

.000 
.OilGO* 

7.K» 
10,  WW 

24,2«g 

»__*. 

1.  AJO)  3  DETACHED.    KrKG9  a  TO  BIK  TUB  BUCUl 


wi 


_u 


I  I  I  I  L  H 


8traluii. 

TouiStra, 

Com  pre*  ■ 
biuu. 

Tonflion. 

Comi*n'e^ 

4.  saw 

5.  50.10 
5. 1«M2* 
G.  fiuTO 
7.  ( J01i> 
|.«f.»7 

Xfidfc, 

0063» 

/^imiwl*. 

iJ,000 

'"jo.'fioi" 
mm 

21.  :ii)0 

.0DS3 

1,  2,  AUB  3  DETACHED.    KIKOB  4  TO  B  OT  XHJfi  3I*10K, 


Tiiii ; 


pMtiiiii 
dt»riiet«r. 

SIhOas. 

luolt. 

Teoaltiii. 

CompfiQ** 

TodLftloa. 

CoiujifOi- 
aian. 

5. 20O9* 

7,  <iF7e6 
7.fl&71 

/nM. 

-oorii* 

.0025 

/'eundj* 

12.700    ' 

.  00(15* 
.KXf7> 

,0083^ 

a.  500 

n.floo 

1SJ<J0 

I 


(    . 


238       INTERNAL  STRAINS  IN  EXPERIMENTAL  STEEL  FORQING. 


BJEIEECH  MIDDLE  SLICE. 

State   of    Internal    Strains   and   Stresses   at   Diffei 
Phases  of  the  Slice. 

SLICE  INTACT. 


>■"  '  ■  "  n  ;  1 1 1  iiiiii 


\ 


Rings. 

Preeont 

mean 
diameter. 

Strains. 

Stfessos  per  square 
inch. 

Tension. 

Compree- 
sion. 

Tension. 

ComprDA- 
Bion. 

Bore         01.... 

1.... 

2.... 

3.... 

4.... 

6.... 

6.... 

7.... 
•      8.... 

9.... 
Exterior    9.... 

2.8192* 
3.3781 
4.0107* 
4.6459* 
5.2082* 
5.9092* 
6.6117* 
7. 0937* 
7.6628 
8.2539 
8.894S 

Inch. 

Inch, 
.0058 
.0060 
.0045* 
.0003* 

Pounds. 

Pounds. 

61.700 

61,900 

34.000 

2,300 

"*i2,*266" 
22.100 
32.500 
87.400 
37.400 
32,600 
32,500 

.0021* 
.0043* 
.0070* 
.0088* 
.0095* 
.0089* 
.0091 

RING  01  DBTACUSD.    RINGS  1  TO  9  IN  THB  SLICE. 


I  M  I  I  I  I  I  n  I  I  1 1 1 1 1 


Rings. 

Present 

meani 

diameter. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

Interior     1.... 

1.... 

2.... 

3.... 

4.... 

5.... 

6.... 

7.... 

8.... 

9.... 
Exterior    9.... 

Inches. 
3.2011 
3.3766* 
4.0095* 
4.6446* 
5.2674 
5.9085* 
6.5108* 
7.0930 
7.6623 
8.2534 
8.3939* 

Inch. 

Inch. 

.0083* 
.0084* 
.0067* 
.0016* 

Pounds. 

Pounds. 
78,  »0 
76,000 
48.000 
10,000 

.0013 
.0036* 
.0061* 
.0081 
.0090* 
.0084* 
.0087* 

7,490 
18,500 
28,300 
34,200 
35.400 
30,700 
31,300 

il 


TKTEEKAL  STRAINS  IN  EXFEHIMENTAL  STEEL  FORGING,       239 
BINOS  01  AHD  1  ]>ffrACaEI>.     litKGS  2  CO  0  IN  TilK  &L1QB. 


Wl 


i  i  i  1 1 1 1  r 


Klnp. 

Fnwent 

BUlOOA. 

T^fiaiuii. 

ftlUJl. 

Tenntaci. 

a......„ , 

7.WU 

/hp*. 

,00:111 

Pofifitif. 

3. , ., 

...... 

4.......... 

5..„._ 

.0015 

7.«» 

:rr,  itto 
lilt  404) 

1,.,*... 

m                  ■     *. 

1 

■""'**""" 

1,«..- 

«,. 

...... 

34,3^0 

niji 


sifcfGs  ui,  1,  Aim  a  detachkh.   kings  a  to  0  ik  tui£  slice^ 


ii 


LJ_L 


11  n  M  M 
U  iLiJjJ 


1        IU»K.. 

menu 
diftiuciter. 

»tnlti«. 

Siri-tuHi'ii  |wr  square 
inch. 

ToitiiOf). 

Cmr!  fir  L'«- 

TeTmion. 

OompFt«- 
■lua. 

I'-- 

4.0309* 
5, 2fi3fl 

€.  gM7D 

7.  nf^7 

e.25ov 

Jfi«A. 

.octgt 

Fovfidf. 

41.000 
17,SQ0 

3,  ami 

1    J    "**-».^ 

'    4  *"""**-, 

?.      '"'■**. 

.Ua4J> 

10,000 
IS.  mi 

i^^  ■""■*»  ^ 

i,^  "  ~  *  *-  ^ 

*■*  -^ 



""""—-— -^ 

Ao» 


^S 


01,  t,  i.  AND  I  DBTACBEU.    ICIBGS  4  TU  V  UT  TILlt  SUCB. 


!!!  1111111 


Frenent 
dlikiu«tor. 


fL&063> 
7.0876* 
7.0&71 
S.:f4»3 


StralEU), 


Tttiwiuti, 


JfiM, 


.{Kl!>7* 
*OUU^ 


CoinprcA- 


Ijich. 
,1X»5U 


Tosflioti. 


Ptoundi, 


3.600 

n,«oo 

t».100 
ll^BCM} 


Dmipfw- 


FtmndM. 
39,;k>0 
1M,7«0 


H 


240       INTERNAL  STRAINS  IN  EXPERIMENTAL  STEEL  FOBGINa. 
ILINGS  01,  1,  2.  3,  AND  4  DETACHED.    RINGS  5  TO  9  IN  THE  SLICE. 

^2    «   «  ^ 


1 1 1 1 1  i  1 1 1 


SlDgS. 

Present 

mean 
diameter. 

Strains. 

Stresses  per  square 
Inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

5 

Inches. 
5. 9000* 
0.5036 
7.0860* 
7.6555 
&2468 

Inch. 

Inch. 
.0042> 
.0011 

Pounds. 

PoundB. 

21,600 

6,100 

6 

7 

.0011* 
.0022» 
.0018» 

4.900 
8,800 
«,700 

8 

9 

KIKOS  01  TO  6  DKTACHSD.    BING8  S  TO  »  IK  THS  SLICfB. 


1  L 


i  *i^ 


Si 


iiiii 

'liiill 


Kings. 

Present 

mean 
diameter. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

0 

0.5028 
7.0847 
7.6643 
8.2456 

Inch. 

IwHi. 
.0023* 
.0002 

Pounds. 

Pounds, 

10,800 

800 

7 

8 

.0010» 
.0006* 

4,100 
2.400 

9 

BtNGS  01  TO  0  DXTACHED.    BIKQS  7,  8,  AND  »  IN  THS  SLICB. 


ill 


a  ± 


s  ± 


III) 


Eings. 

Present 

mean 
diameter. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Comprea- 
sfoa. 

7 

Inches. 

7.0838 
7.6529 
8.2447 

Inch. 

Inch. 
.0011 
.0008* 
.0002* 

Pounds. 

Poimds. 

4,600 

1,400 

900 

8 

9 

mrmvu  ^TRAtNS  IK  EXPB:HlMliN'rAL  STEKL  FORGING.       241 

*Uto»«l  150  T  DETACHED.    RINGS  «  AND  0  IN  TUE  fciLtCE. 


2    ^ 


4    Jf 


«    2 


1    fi^^ 

Vfwmt 

Strmlnt. 

8           ^_^„„„ 

' 

Timiic»[i. 

Tt^ftptldn. 

nil  in  < 

1,. 

a.  3144 

JmIL 

f\n(iH(«. 

E.UC» 

f. ,..,.,., 



k 


BEBECH   SLICE, 


State    of   lKfERNAE>    ^EAINS   and    BTREe^SEB   AT   DU'^FKREKT 

Phases  op  tde  Slice, 


iUCB  INTACT. 

-rrrrryy,  1  n  i  m  m  1 1 

-  '  *   '  ^  *   ■   ■  ^  I   I   I  I   I  M  I  1  I  t 


Jtap. 

ntQMn 

Stmlna. 

StrcRAtHt  per  w|  liars 

TfiDfioii^ 

TcTlJllOIl. 

] 

cam* 

7,srsa 

a  21S7' 
8.  SIM* 
9.&41S* 

/n^A, 

0.            1 

FinttUM. 

04,  KSM) 

1 

a   •• 

4*..- 

2ffi.  1 00 
4^1.01)0 

3a.ooo 

»:::: 

4 

.006Q» 
,0087* 
,  IVH>1 

T 

§ 

.,...„,„,. 

1 

in 

■^«»    1©  '   ' 

-*,  ,. 

'•»«,  ^4 ^18 


242       INTERNAL  STRAINS  IN  £XP£UIHENTAL  STEEL  FOBGIHG. 
BOSE  OF  SLICE  TUBNED  OUT  TO  3».6  DIAMBTSB. 


i  I  n 


.TiriiiiiiMl 


Eings. 

Present 

mean 
dlftmeter. 

Strains. 

Stresses  per  square 
inch. 

Toneion. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 

Inches. 

3.8036 
4. 402-i* 
6. 0-145^> 
5.0076* 
6.3168 
6.9448* 
7. 5778* 
8.2153* 
8.8189* 
9.5409* 

Inch. 

Inch. 

.OUOO* 

.0»)«.l* 
.  0<i.-rt»» 
.0004* 

Pounds. 

Pounds. 
7K4O0 
56.900 
30,  (KM 
2,866 

2 

3 

4 

5 

.0030 
.005.5« 
.0083 
.0097 
.0108 
.0136* 

U  200 
2i.0i)0 
32.000 
35,400 
30.700 
42,900 

8 

7 

8 

9 

10 

•_ 

RING  I  DETACHED.    RINGS  2  TO  10  IN  THE  SLICE. 


i   ( 


I  I  I 


..:i!i!iiiiii 


Rings. 

Present 

mean 
diameter. 

Strains. 

stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

2 

Inches. 
4.3906^ 
5.  0422* 

5.  OOo.'i* 
6.3147 

6.  n  ':w 

7.  57GI* 
8.2136 
8.8171* 
9.5381 

Inch. 

Inch. 
.0109* 
.007.JS 

.  oi>ri* 

Pounds. 

round*. 
74.600 
43,700 
13,400 

.0009 
.0037 
.0066 
.0079' 
.0090 
.0118 

4.  SOU 
16.000 
26, 100 
29.000 
30,000 
37,100 

10 

RING  1  AND  10  DETACHED.    RINGS  2  TO  9  IN  THE  SLICE. 


^  rrrrrrrrTTlTTnil 

1^  I  M  i  M  I  I  I  I  I  1  I  I  I  I 


Rings. 

Present 

mean 
diameter. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

a.... 

8.... 
4.... 
5.... 
6.... 
7.... 
8.... 

Exterior    i.'.W 

Inches. 
4.4006 
5.0431* 
5.  6»64 
6.3157* 
6.9438* 
7.5709 
8.2147 
8.8184 
8.9973* 

Inch. 

Inch. 
.0100 
.0064* 
.0017 

Pounds. 

Pounds. 
68.100 
38,300 
8.900 

.0019* 
.n045» 
.0073* 
.0090* 

9,300 
19.600 
2U,1U0 
83,000 
34,000 
33.800 

.0102* 
.0101* 

IMTERNALi  BTflAim  IN  EXrEKlMEKTAli  8TEEL  FOHOIKG.      243 

jaikas  1, 1.  A  am  10  dktacheu.  bikos  s  to  i  ik  tilk  aLiu& 

JO 

^^  nTTTTVUTTTr 

I  >  t  '  t  '  *  ^  t  '  t  ^ 


KJU^». 

PrvMoii 

Stntiifl. 

Strew*tw  per  feqauo 

Tcntioii.  ' 

^''^^ 

r^ 

3       .—-.».<..** 

5.040I* 

e.«iii 

T.STOl* 

ln*k. 

PmmdM. 

31,800 

1. ,«....*.*— .,-- 

.warn 

^          --  -*  *-* 

aw 

SI,  DUO 

mioo 

#     -      ......... 

1... 

S  ,,..._-.._*--. 

ft           ..,i^...,. 

*"'■*""***• 

BZKG5  1«  a;  3,  AyL>  tir  detached,    kings  4  TO  fi  IN  TUl  H£,ICB. 

^  ^ -^ -TTTUTTTT 

' ■  ' 


Blnst. 

StriiiUp 

imh. 

Tiiuifio.  1 

Oumpres- 
fliun. 

Teti^tm. 

4-*—....p...... 

5.^14 
i.tU4l 

Jneh. 

Inch. 

PtmndM. 

13,  aw 

s,  ,,,, „. 

«,.„......—-. 

12^000 
IT. 700 

21,  sua 

T_,.. 

i.*  .^. »,,..*,*. 

f,, .,„-,. 

XUfGS  li  S,  S,  4,  AKB  ID  D£TAU1LED.    RlKOa  5  1^0  »  IK  TUfi  SLIGB. 


1    1 


J    A 


1  i ;  1  n  ^  i 
' 


Bing.. 

ilmiiMsttiir. 

atnlna. 

Stteuciv  per  aqiiAn 
inch. 

Teiufffn, 

C(»lnpre«- 

T9»flliio. 

Compros- 

tl". .«!.... I... 

JndAfr 

e.IKJ7fi> 

7.  ^710 

8.  :}uH« 
8.SJ27 

ifwA. 

Inch. 
,0047 

F^TlliB. 

7,100 

7  ,, ,,,.*, 

.O0t4> 
.1X46 

S,701J 
11,500 

i., , ,. 

ft, ,*,-.... 

III' 


III 


I 


244       INTERNAL  8TUAIN8  IN  EXPEUIMENTAL  STEEL  FORGING. 

UUXQS  1,  2.  8,  i,  6,  AND  10  DETACHED.    KINGS  0  TO  9  IN  THE  8LICS. 

JO 


1     ^   A 


*  £ 


Bings. 

Present 

mean 
diameter. 

Strftins. 

Stresses  per  sqnATA. 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

6 

Jnehet. 
6. 0300 
7. 50»2» 
8.2073* 
8.81U» 

inch. 

Jneh. 
.0033 
.0003 

Pounds. 

Pounds. 

14.200 

1.200 

7 

8          .... 

.0017 
.0030 

6,200 
10,200 

9 

BINGS  1,  2,  3,  i,  5.  e,  AND  10  DETACHED.    KINGS  7,  8,  AND  9  IN  THE  SUC 

JO 
.     2   S4ll 


Bings. 

Present 

menn 
diameter. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

7 

Inehfs. 
7. 5fl79« 

Inch. 

Jneh. 
.0016 

Pounds. 

Pounds. 
0,300 

8 

8. 2000^ 

.0001 

1,500 
6,100 

0    

8.8099^           -OAIH 

KINGS  1,  2,  8,  4,  6,  6,  7,  AND  10  DETACHED.    RINGS  8  AND  9  IN  THE  SUCl 

JO 

2  ^  $,^k\ 


BingB. 

Present 

nu'-an 
diameter. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compree- 
sion. 

8 

Inckss. 
8.2052 
8.8090 

Inch. 

Inch. 
.0004* 

Pounds. 

Pounds. 
1,600 

9 

.0008B 

2.900 

iKTEBNAL  STRAINS  IN  KXrEBLMRSTAL  STEEL  FORUING,       246 


MUZZLE  SLICEt  AHITEALER 

ATE  OF  IjfTEENAl.   STRAIKB  AND  StEKRSKS  AT  DIFFERENT 
PflAMEH  OF  THE  4Sl.lCE. 

SLICE  INTACT, 


I  MillLL. 


Ef&£^ 

Strafna. 

TiiUflJmi. 

Ten»i«m. 

Bon         01..,. 
1.--- 

3.... 
4 

4.4C8U* 
&.340d» 

/wA, 

Jfidk. 

.OCM) 

/>^n«;4. 

22,700 

20,300 

ft  DETACHED.    BIKGS  1.  3,  3,  AKD  4  IN  THB  SLICK.    IKTKRIOR  DLAJfETEB  OF 

isLICE  EOVV,  a'L3t. 


Eing. 

Stmlnji. 

Ttiil»inn. 

T^uaion. 

Bx«eHf»r  4"!! 

4.4CH1 

Ineh. 

/rtfft. 

Ftmnd*. 

Pound*, 
TI.  -too 
W,  4im 

Ift.  (MM 

MNGS  ai  AK]>  4  01TAOllEt).    KINGS  1,  2,  AND  3  IN  TRS  SUCK 


m 


Ei»gt, 

dlami^U'r. 

StTAina. 

StrpJMwper  ■qnare 
inch. 

TojwtoD. 

Coriii>rc«- 

TimBimi. 

CoropFM' 
Sim, 

3                .-,-.. 

/ftfA* 

.(N»4* 

p&»flrf*. 

14.  ZM 
3.400 

2,        .^. ...... 

""  .0016  ' 

1                „*- 

g»«W) 

(t*fl 


246       INTERNAL  STRAINS  IN  EXPERIMENTAL  STEEL  FORQINQ. 
RINGS  01, 1,  AND  4,  DETACHED.    RINGS  2  AND  3  IN  THE  SLICE, 


Rings. 

Present 

mean 
diameter. 

Strains 

Stresses  per  sqnnrs 
incli. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

t 

Inehea. 

3.8970* 
4.4684 

Inch. 

Ineh. 
.0012* 

Pounds. 

Pounds. 
0,600 

8 

.0009* 

6.400 

BBEECH  SLICE,  AHNEALED. 

Stats  of  Internal  Strains  and  Stresses  at  Differei^ 
Phases  of  the  Slice. 

SLICE  INTACT. 


vi!:;!!!!!ii!!!!iM 


Rings. 

Present 

mean 
diameter. 

Strains. 

Stresses  per  sqnsre 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres> 
sion. 

1.... 
2.... 
8.... 

6.*ii; 

6.... 
7.... 

8.... 

10.... 
Exterior  10.... 

Inehst. 
8.8113 
4.4103* 
5.0501 
6. 7031 
6.3048* 
6.9616* 
7. 6728» 
8.2097* 
8.8308* 
0.5502 
0.7266 

Inch. 

Ineh. 
.0034* 
.0048* 
.0034* 
.0002 

Pounds. 

Pounds. 

27,200 

33,000 

20,500 

1,000 

.0010* 
.0034 
.0045* 
.0053 
.0059 
.0057 
.0056 

7,800 
14,600 
18,000 
19,400 
20.000 
17,900 
17.300 

k 


tSTERNAL  istRAIN'B  IN  EXrERIMENTAL  STEEL  FORaiNG.      217 
HOKE  Oy  SLICE  TtTRKED  DOWN  TO  a^fl  OlAMKTEE. 


i  I  I  I  >  1   I  ■  >  I  I  J  I  II   1  I  1  I 


Kim», 

diuwtor. 

StrmiiM, 

lucb. 

TmuIob. 

Tatuion. 

i,.«, ->.-..._. 

3,  Alia 
4.ll(ri< 

5.7ut»* 
7.  &r2C» 

a.  h:'a>5I 

Imth. 

,1*fM7 
.OUU(J» 

Ftmndm. 

27,  TpOO 
3t,;(U0 
32,  iKW 

s,. , ,. 

i .„.,. 

#......>....... 

u,tm 

17,  ^<l 
li^Sittl 

17*  SOU 

s..„.„ *,J 

i 

7.., ^.. 

«., „,,, 

*,,„ 

I0.„„ 

BOTQ  10  DST ACHED,    KINGS  1  TO  i  H?  THE  SLICE, 


inmui 
i  ^  I  M  n  I  I  I  i  I  II  J  r 


ft^gB. 

FnPBont 

Btl^tol. 

StlvHMs  |>er  •qi:iu% 
inch. 

iLlMuiDlvr, 

TeDiion, 

CorapfiA- 

T«[»iloo. 

Interior      1.,.. 
2 

3.  tuns 

&.<K»13 
&.7t>Jll* 

7.  57111* 

/ficA. 

.  IH);J2 
.COUP 

Ppitndt. 

Paundt, 

:ii.  imi 
ID.  BOO 

.0019 
.ftOlH* 
.0063* 

9.im 

let,  IliMJ 

1£0.  tkX) 
2l,5t>o 

.1 


ttll 


ll  t 


I 


t    I- 


:  ! 


248       INTERNAL  STRAINS  IN  EXPERIMENTAL  STEEL  FORGING. 
RINGS  1  AND  10  DETACHED.    RINGS  2  TO  9  IN  THE  SLICE. 


10 

rrTTrrrrrnjTTTl  1 

I  I  I  I  I  I  I  1  »  I  I  M  11  I  S 


Rings. 

Present 

mean 
diameter. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

2 

Inches. 

4.4094* 

6.  «4ni« 

6.7024 
6.3041* 
6.90in»» 
7. 5723 
8.2093 
8. 8J05» 

Inch. 

Inch. 
.0057« 
.0044 
.0000 

Pounds. 

Pounds. 
39,100 
36.100 
4,700 

3 

4 

5 

.0009» 
.0027 
.0010 
.0048S 
.0056 

4,500 
11.000 
15, 800 
17,700 
19,000 

6 

7 

8 

0 

RINGS  1,  2,  AND  10  DETACHED.    RINGS  3  TO  9  IN  THE  SLICB. 

20 

^|rrrnTTTTTTTT]l 

^  g  1  t  I  M  .  .  .  ■  I  I  I  I  1  S 


Rings. 

Presont 

moan 

diameter. 

Strains. 

Stresses  per  sqnare 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

3 

Inches. 
5. 0478 
5. 7U()8  • 
6. n02«s 
0. 9599 

7.  57l)8» 

8.  2U81 
8.8294 

Inch. 

Inch. 
.0057* 
.  0024« 
. 0003» 

Pounds. 

Pounds. 

84,100 

12,900 

1,600 

4 

6 

6 

.0(106» 
.0025* 
.0030* 
.  0044* 

2,800 
10,100 
13,300 
15,100 

7 

8 

9 

RINGS  1,  2,  8,  AND  10  DETACHED.    RINGS  4  TO  9  IN  THE  SLICK. 

iiiEsniiLl 


Rings. 

Present 

mean 
diameter. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Comprea- 
siou. 

4 

Inches. 
5.6094 
6. 3015» 
6.9586 
7.5007 
8.2069 
8. 8282» 

Inch. 

Inch. 

.0039 
.0010» 

PoundM, 

Pounds. 
20.500 
7,800 

6 

0 

.0003« 
.0014 
.0024* 
.0033 

1,500 
5,500 
8,900 
11.200 

7 

8 

0 

INTERNAL  STRAINS  IN  EXPEKIMENTAL  STEEL  FOHOmo* 
EDfOS  1,  St  1^  <  Ami  10  BETACESD.    RIKQS  S  TO  I  IH  TOS  SLIOX. 


249 


siilGIilillll' 


Emg», 

mcatt 

Stmfxu. 

^trissses  per  flnuarv 

Teniiloii. 

I^AAlfHI. 

A „.._„-., 

JlKfc, 

.OHO? 

Km 

«,.. -.., 

7— .,,„,,,,„„ 

1 , , 

'" 

t.**,-  -.*.*.    , 

MISGB  1»  X,  3«  ^  8,  AJill  10  DETACHED.    RTKQS  B  TO  «  Df  THE  SUCK. 


1     * 


115. 


mnffi. 

Pn»«iit 

Strmlm. 

TenaJOD. 

Cyniprea- 

TenfliraQ. 

il"™m""! 

Ineht*. 

T.Ben* 

/l^. 

Pmtniif. 

•.„, .„, 

.OfW7 

XIK6S  1,2.3,4,6,^  AHU  10  DSTiCUlCU.    filNCS  T  TO  »  tJT  IHX  6LI0S. 


1    ^5, 


4*1. 


lEmgi. 

StraiUB. 

BtT«B»eA  p«r  iu|tt«re 

TduaIoti. 

Campffss- 

TenftJoii- 

ftlOQ. 

t.,,. ,-,--., 

Tnoh, 

Ineh. 

.0011* 

P^fub. 

4,500 

8 ,*•••*„ 

.OOQl 
.0000 

100 

»_.*„.. 

**■*""'" 

260       INTERNAL  STRAINS  IN  EXPERIMENTAL  STEEL  FOEOINO. 
RINGS  1, 2. 3.  i,  G,  0, 7,  AND  10  DXTACHXD.    ItlKGS  »  AKD  t  IH  THS  SUCB. 


1  »  3, 


*  £.& 


B 


EingH. 

PieMBt 

niMUi 
dUmetor. 

Strftin*. 

StroBSM  per  aqnare 
inch. 

Tension. 

Comprea- 
don. 

Tenaioo. 

Compres- 
sion. 

i 

Jnehet. 
8.2010 
8.82&5 

IfUh. 

Inch. 

.oeo4« 

Pomnda. 

Pounds 
h9tm 

9.,„, ,,„. 

.0005* 

1,900 

INTERNAL  STRAINS 


EXPERIMElifTAL  STEEL  FORGmG, 


PART  S. 


iti 


mi 


: 


<»  ? 


I 


M 


INTERNAL  8TUAIK8  JN  ExniUlMENTAL  STEEL  FUUUING,       253 
MUZZLE  SLICE. 

OeIGIHAL  DlAALElEEB  OF   lilJ^Gg  Of   TEE   SlIOB* 


^ 

riAnK>t«Tt. 

A. 

B. 

MeaiL 

B«n      01 

Biteriori""!!! 

4  4jTt 

liuAw. 

3.  ;1J!I5» 
3.8ff77» 
4, 455#* 
5.aH4» 

MUZZLE  SLICE. 

-  SrEAtPTs  Ekleased  as  the  Kings  week  Suocebsively 
Detached. 

IBETACBLED.    KIKGS  1,  2.  a,  AKU  4  W  THE  J>UCE.    liiXKMOH  I^tAMKTEU  QF 
SLICE  HOW  3",2±. 


IZZ 


tI»e(Aiit»«4rf]igp 

KliiKa  iti  tJje  aUoo  ihovn  bjr  0fK«ti  Uikea.] 

Fromnit  iliameUini. 

-  ■ 

StnilDii  relnu^. 

Bbc*^ 

A,        ' 

B, 

Dlainctar 
A. 

Dlnmotor 

M<!«n. 

^or«     OlddtAtihed.. 

a.3Cfi!l 

3.  ^im 

4.  455:1 
&.201W 
5.:t473 

2  mm 

A,  Ami 

Inch, 
+.0047 

-.0017 
+.0OOS 

—.0014 
—.0011 
+  ,0OOft 
— .iT>07 

+.o<]ai* 

—.0013 
—  0014 
-4-.<M5U7 
^.0<iot»* 
^-.ooir>« 

2 

3,...*...... 

.x«^l;:::::::::: 

tt  AKD  4  DBTAOaEJ).    HtKGS  1,  2,  AKD  3  IN  THE  SLICE,  3".S  AKD  4'',«  lifTEBIOE 
AKD  EXTEKIOK  DIAMETEBa. 


FrcAont  diatpet^^ra. 

SimlnH  relensAd. 

^g>. 

A. 

B. 

Diaifictt^r 
A. 

B, 

Mf>an. 

1  ...,>..<.«» 

4, 4^7^ 
6.^434 

3.6»77 
&.94J:2 

+  .OOVrg 
+>UilU5 

— .ncu« 
—,0051 

+,0O*>5 
-f.002S 

—.wee 

H-.W»08i 

i^.ouos 
+.ociafl 

—  0054i 

s,„, .,..,„, 

3,--.*.-*-.. 

£xt«Tior  4  del  Acheci! ' 

i 


254       INTERNAIi  8TRAJN8  IN  EXPERIMENTAL  &TKEL  FORGIHOv 

BJUTQS  01«  1,  Am)  4  DSTACHED.    BINGB  2  AlTD  8  IN  THE  SLICE,  8".76  AND  4"ifl 
filOB  AND  JSXTEKIOB  DIAHSTSB. 


Blngi. 

Fre0«ii8cUameten. 

Stndnsraletied. 

A. 

B. 

BiMneter 
A. 

Diameter 
B. 

HeMi. 

Idetoohed 

InOicc. 
8.8486 

8.8962 
4.4547 

Inchcc. 
8.8481 

8.8962 
4.4680 

finch, 

+.0040 

—.0021 
—.0001 

Inch. 
+.0085 

—.0010 
+.0000 

Inch, 

+.0087* 

-^0014» 
+.0004 

2 

8 

BIN0S  ALL  DBTACHBD. 


8.8984 

4.4526 

8.8986 
4.4660 

+.0001 
-^0022 

+.0014 
—  OOU 

+.0007* 
->0010^ 

8detaohed 

MUZZLE  HIDBLS  SLICR 
OBiGiNAii  Diameters  of  Bings  in  the  Sliob. 


Bings. 

Diuneten. 

A. 

B. 

Keaa. 

Inchct. 

Inchct, 

Inchct, 

Bore       01 

2.8327 

2.8326 

2.8326I 

1 

8.8788 

8.8744 

8.3741 

2 

4.0195 

4.0204 

4.0199" 

a..... 

4.6663 

4.6669 

4.6666 

4 

6.2566 

6.2660 

6.2563 

5 

5.8913 

6.8889 

6.8901 

Exterior  6 

6.0677 

6.0576 

6.0676 

OITEHNAL  STRAINS  IN  EXPE 11151 KKTAL  f^TEKL  FOHaOlG,       255 


f   ■■ 


MUZZLE  MIDDLE  SLICE. 

^  Steaois  Released  as  the  Kinos  were   Bucoebsiyslv 
Detached* 

U  D£TACa£D.    BI2»'GS  I  TO  5  IK  TliK  ^LICE.     I^TKHIOK  DIAMKTKil  UF 
SLIijK,  3".  2. 


ai 


^, ; ;  M  H  M 

-J  II  nl 


U.i 


Biagft. 

Slmitu  roltuiacd. 

A, 

B. 

DI*siMt«r 
A, 

IHiuncter 

Mcttti. 

Ben     01d«t«bed-. 
IMnkirl *.-'- 

C     2.031(3 

c    3.  aoi« 

>     3. 3"1« 

J.  »725 
4.fllft4 
4.0SG0 

S.«90t 

a.aoio 

8.2W17 

3.  :i7at» 

4.  III!*-.' 

5.  2547 
ft.BA78 
6  0^^ 

+.0OS2 

InAk. 

+.0050 

4.0048* 
4.U0&1 

—  otit:j 

—  onii 

—  110}  a 

— .*1012 
— .♦•U18 
-.0010 

—  0014 

— ,  mn 
—,mn 

—,0011 
—.0010 

— .  0(M3» 

— .-mlg* 
— .UOiO 

4.,. 

S 

£CSQS  ta  AND  1  DBT4.CUIID.    BiN(i8  2,  3p  i,  AUD  6  Di"  TUB  SLICJS. 
1 


^gl. 

r^KDl  diantctttm. 

Slmlon  rnleftsfsd. 

A. 

B. 

A. 

DlAmeter 
11. 

l[«ali. 

laelavlifld., 
2, ,., 

a,3f7lP3 

4.01S5 

4.  0527 

3.'209D 

a,  2oafl 

3.3707 

4.V104 
4.  SStJl 
5.2i^rR 

J^icA, 

Jmfk, 

Ineh. 

+  .0056 
— .  oorMJ 

—  0<134 
-.0034 

4-6663 

—.0040 
— .<I03I« 

+  .OWH 

—.0040 
-.0007 

— .oca*" 

a ,,,.„ 

4    ._-   -«-..* 

B.. .......... 

uses  n.  I.  AKB  3  DETACH  KD.    BIlfGS  3,  4,  AND  &  IN  TE£  SLICX. 


nil 


PreuBut  clliunrter*. 

StTAlnii  r«ileB«fd. 

Blugii. 

A. 

B. 

A. 

Mean. 

adelifibfld .  — ... 

4.0i00 
4.05O8 
6.8801 

4.  021 a 

4. 6r*m 
5.»ed2 

iHfh. 

+-0004 

—  ODTp* 
—.0050 

+  .t«MXI 
—.0065 

Inch. 
4.000B» 

— .Ot>5D* 

J::::::::::::::::::::: 

4... , 

-.0044 

— .  0057 
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RINGS  01,  J,  2,  AND  3   DETACH KD.    BINGS   4  AND  6  IN  THE   SLICE.    INT 

DIAMEIER.  6".18. 


Rings. 

Present  diunietera. 

Strains  released. 

A. 

B. 

Diameter 
A. 

Dinmotor 
B. 

Moau. 

3  detached 

iHcheg. 
4.6518 

6. 2:>20 
5. 8870 

Inehen. 
4. 05L'9 

5.2482 
5.8815 

Ineh. 
—.0045 

-.0046 
—.0043 

Ineh. 
—.0040 

—.0078 
—.0074 

Imh. 
— .0042* 

4 

— .  WHl*.' 

6 

— .  Oi  5o* 

RINGS  ALL  DETACHED. 


4  detnclied . 


5  d<^tac1ied. 
Ext>eriur  5  detaclied. 


5.2500 


5.8865 
6. 05*20 


6.2404 


5.8825 
6.0507 


.0066 


—.0048 
—.0051 


—.0066 


.0004 
.  IOCS 


—.0068 


—.0056 
— .OOOIH 


.  % 


BBEECH  MIDDLE  SLICK 

ObIQINAL  DiAMETEKS  ok  lilKGS  IN  TUB  SlICB. 


Diameters. 

Rings. 

A. 

B. 

Moan. 

Inches. 

Inches. 

Inches. 

Bore        01 

2.8IIU 

2.8191 

2.8192» 

1 

3. 3774 

3.3788 

3.  :{78l 

2 

4.0108 

4.0107 

4. 0107» 

3 

4.6448 

4.6471 

4.  64.W 

4 

5. 2()83 

5.  2082 

5.  2i;82» 

5 

5.9120 

5.9065 

5.9092* 

?::::: 

6.5118 

6.5117 

6.5117* 

7.  OOUO 

7.0936 

7. 09:J7» 

8 

7.  61)  J4 

7. 0(i32 

7.6CJ8 

9 

8.  2550 

8.2528 

8.2539 

Exterior  9 

8. 3945 

8.3041 

8.3943 
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BBEECH  HIDDLE  SLICE. 

Total  Strains  Bsleased  as  the  Rings  webe  Sugcessiyely 

Detached. 

SING  01  DETACHED.    RINGS  1  TO  9  IN  THE  SLICE. 


SrrrmTr.iiiHin 


Kings. 

PreMnt  diametor. 

Strains  released. 

A. 

B. 

Diameter 
A. 

Diameter 
B. 

Mean. 

Bore     OldeUched.. 

C     8.82<B 
\     2.8247 

S     8.2011 
i     8.20U 
3.8760 
4.0096 
4.6436 
5.2678 
5w9113 
6u5198 
7.0932 
7.6619 
8.2546 
8.3940 

JnehsM. 

2.8266 
2.8237 

8.20U 
8.20U 
8.3771 
4.0095 
4.6457 
6.2675 
5.9058 
6.5109 
7.0928 
7.6627 
8.2522 
8.8938 

Ineh. 

+.0069 
+.0058 

Ineh. 

+.0064 
+.0046 

+  .0066* 
+.0049» 

Istonor  1 

—.0014 
—.0012 
—.0012 
-.0010 
—.0007 
—.0010 
—.0007 
—.0005 
—.0004 
—.0005 

iiiiiiiiii 
1  1  1  1  1  1  1  1  1  1 

J  J  .1 1 1  m  J  J 

«it«riorJ..".*'.'*."... 

IKGS 01 AKD I  DETACHED.    RINGS  2  TO  9  IN  THE  SLICE.    INTERIOR  DIAMETER,  3".8i. 

I  I l! I  I  I i  I  I  1 1  M  I 


Rings. 

Present  diameters. 

Strains  released. 

A 

B. 

Diameter 
A. 

Diameter 
B. 

Mean. 

Interior  1  detached.. 
1  detached.. 
2 

Inches. 

C     8.2098 

\     8.2091 

8.3845 

4.0069 
4.6415 
5.2658 
5.9090 
6.5090 
8.0914 
7.6600 
8.2526 

Inehee. 
8.2099 
8.2090 
8.3855 

4.0069 
4.6435 
5.2651 
5.9038 
6.5090 
7.0908 
7.6610 
8.2506 

Ineh. 

Ineh. 

Ineh. 

+   iiiiiih' 

+.0067 

—.0038 
—.0036 
—.0031 
—.0027 
—.0027 
—.0028 
—.0022 
—.0022 

+.0069 

— .0038* 
— .  oo:j4» 

— .0030* 

—  0028* 
— .  0O27» 
— .  0()20» 
—.0023 
—.0023 

3 

4 

5 

e 

7 

8 

9 
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BI^GSll,  If'AKD  2  DETACHED.    BIN6S  8  TO  9  IN  THE  SLICE.    XNTE&IOB  DIAH 

SING  3,  4".46. 


.r,  111  I'! 


Bings. 

PreMDt  diAineten. 

Strains  released. 

A. 

B. 

Diameter 
A. 

Diameter 
B. 

Mean. 

2detaohed 

Inchcc. 
4.0154 

4.6390 
6.2680 
5.9070 
6.6070 
7.0805 
7.6588 
8.2512 

InchM. 
4.0152 

4.6409 
6.2680 
6.9016 
6.5070 
7.0890 
7.6591 
8.2489 

Inch. 
+  .0046 

—.0058 

—  .0058 

—  0050 
—.0048 

—  0044 

—  0041 
—.0038 

Inch. 
+  .0046 

—.0062 
—.0052 
—.0050 
—.0047 

—  .0046 

—  0041 
—.0089 

Inch. 
+.0045» 

—.0060 

—  .0052* 
—.0050 

—  .0047» 
-.0045 

—  .0041 
-.0038« 

*    I 


niNQB  01,  1,  %  AND  8  DETACHED.    BINGS  4  TO  9  IN  THE  SLICE.    INTBBIOB  B 

TEE  BINa  4.  6'M8. 


fiiiciniisa 


i 


BIngs. 

Present  diameters. 

Strains  released. 

A. 

B. 

A. 

Diameter 
B. 

Mean. 

8  detached. 

Inchci. 
4.6454 

5.2611 
6.9052 
6.5052 
7.0878 
7.6567 
8.2494 

Inchcc. 
4.6472 

5.2608 
6.8996 
6.6053 
7.0875 
7.6575 
8.2470 

Inch. 
+.0006 

—.0072 
—.0068 
—.0066 
—.0061 
—.0057 
—.0056 

Inch. 
+.0001 

—.0074 
—.0069 
—.0064 
—.0061 
—.0057 
—.0058 

Inch. 
+.0003* 

—.0078 
-.0068* 
—.0065 
-w0061 
-.0067 
-.0067 

BINGS  01, 1,  8,  8,  AND  4  DETACHED.    BINGS  5  TO  9  IN  THE  SLICE.    INTEBIOB  1 

TEB  BINO  6,  5".71. 


Bings. 

Present  diameters. 

Strains  released. 

A. 

B. 

Diameter 
A. 

Diameter 
B. 

Man. 

Inchcc. 
5.2662 

5.9035 
6.5036 
7.0863 
7.6551 
8.2480 

Inchcc. 
6.2660 

6.8978 
6.5036 
7.0858 
7.6559 
8.2466 

JJJJJ      J| 

Inch. 
—.0022 

-.0087 
—.0081 
—.0078 
-.0073 
—.0072 

In4th. 
— .0021S 

—.0086 
-wOQKls 
—.0077 
—.0078 
—.0071 

6 

6 

7 

8 

9 

'If 
m 
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JUHGS  01  TO  5  DXTACHXD.    lOHOS  6,  7,  8,  AJSTD  9  IV  THB  SLIC& 

I  Bill  linl 


Kin*.- 

StninsnleMed. 

A. 

B. 

DlMn«tor 

A. 

DlMMtar 
B. 

Mmb. 

ftdetMhed 

InAm. 
5l90T9 

6.5096 
7.6869 
7.6649 
8.9470 

Indies. 
6.9019 

6.602S 
7.0843 
7.6544 
8.8442 

Ineh. 

-.0041 

~s0006 

^0067 

.-.0089 

-.0080 

Ineh. 
-.0046 

^0096 

—.0004 
—.0088 
-.0086 

Ineh. 
-.0043> 

—.0004 
— .0000> 
—.0065 

—.0083 

• 

7 

8 

9 

EDGS 11  TO  6  DETA.CHKD.    BINOS  7,  8,  AND  9  IK  THB  8LICB.    INTEBIOB  DIAIiBTEB 

BIKO  7,  6''.96. 


Binca. 

PnMDtdiaoMten. 

Strains  relMMd. 

A. 

B. 

IMametar 
A. 

DlMiet«r 
B. 

aCMA. 

1  ^MrlK-Jied 

Inehee. 
6.5041 

7.0643 
7.6684 
8.2461 

Inehee. 
6.5053 

7.0633 
7.6634 
8.2433 

Ineh. 
-.0077 

—.0096 
—.0100 
-^0089 

Ineh. 
—.0064 

-^0108 
—.0006 
—.0095 

Ineh. 
— .0070* 

-.0000* 
-.0009 

—.0091 

7 

8 

9 

SDGS  n  TO  7  BEXACHBD.    BOTOS  8  AND  9  IK  THB  SLICE.    IKTEBIOB  DIAHETBB 

BIKO  8,  7".6. 


Bfaig.. 

Present  di«n«ten. 

Strains  releeaed. 

A. 

B. 

Diameter 
A. 

Diameter 
B. 

Hean. 

7detMlMd 

Ineheei 
7.0862 

7.6627 
8.2458 

Inehee. 
7.0846 

7.6638 
8.3430 

Ineh. 
-.0087 

-.0007 
-.0098 

InM. 
-sOOOO 

—.0100 
-.0008 

Ineh. 
— .0088» 

-.0008* 
-.0006 

8 

9 

BIKG8  ALL  DETACHED. 

9detoohed.. 
BxMorOdetaolwd.. 

7.6533 
8.2445 
8.3839 

7.6688 
8.2454 
8.3866 

-.0091 
-.0105 
-sOlOO 

-.0100 
-.0074 
-.0076 

-s0006* 

-.0080* 
-.0001 
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BREECH  SLICE. 
OmamAi.  Diametebs  of  Bin  as  in  the  Slick, 


Dimmeton, 

Klugt. 

A. 

B. 

Mwn. 

ImheM. 

Ifktha. 

in«A««. 

I 

3.B051 

aai»n« 

£>eU45 

t 

4.4(^ 

4. 402it 

4.  4020 

'                     8,.... 

5.0449 

&.  Wri7 

5.0453 

i.,,.. 

5.  mm 

5. (ma 

h.msi 

5...*. 

fl.SlSO 

«.aie3 

e.3171> 

«..,„ 

C.04G1 

fl.U44« 

6.  M53' 

7.,,.- 

7.678S 

7.  578t 

7.5783 

8 

JL21»] 

Sh  2125 

8.2157" 

t 

&S£lf> 

8.  HITS 

fl.J)l^> 

10 

1>.54ai 

H.  51^04 

t.541^' 

SxtflrkrlD..... 

fi.T3Gl 

ft7SS2 

•,7^M^ 

BEEECH  SIICB. 

Total  Stbaiis's  Released  as  thb  Rmos  were  Successj 

Detached. 

boeh  0*  buck  turjteb  out  to  w*s  diametiiil 


M  t  n 


Mini 


'ill! Mill 


Kfug*. 

Pru«cut  4iftmet«Tia. 

Stt-nina  TvleiArtl. 

A, 

B.        , 

BUBietor 
A. 

B. 

Mun. 

1 

it  19043 
4. 40;t3 
5.044L^ 
fit  01*87    , 
6,3177 
{L 11457 

7.  5Tt^l 

8.  S1J^5 
fl.  fl1?0?1 
O.A4;^ 

3.A0?O 
4.41M3    , 
5.0440 
5.6U6f! 

a.B440 
7-  S7?fl 

8.8174 
0.  53^ 

— .0(«W 
— *0LI00 
•^0007 
—.0005 
— .OWIiJ 
—.0004 
—.0004 
^.(MtOS 
—.0005 

—  001 0 
—.0007 

^.ooua 

—.0004 
—.0004 

—  turn 

— .WKtS 
—.0003 
—.0005 
—.0004 

OCiOf) 
— .UKKJ' 

— .OOlM* 

^,  Qi>Kt« 
— .  IKKiS 
— .  Otitk*' 
—.00(14 
— .WiOS 
— .Wu3 

2.<..«^..»....^^.    , 

1      3...,.,.,,, ...„ 

4.*....>.,^.^^^     *     . 

S 

e 

7 ,,, 

^ „. 

9 „..,„. 

10 , 
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Xiao  1  DTTACKKD.    SIVGS  2  TO  10  IK  THK  8LICI. 


Tim        ii" 
1 1 1 1 '  1 1 1 1 1 1  HI 


Biogs. 

Prasrat  disuiowTB. 

A. 

B. 

DUmeier 
A. 

Diameter 
B. 

Moen. 

Uetacb«d 

InchcM 
8.8131 

4.400? 
5.0419 
5  8987 
8.3155 
8.9439 
7.5783 
8.2187 
8.8187 
9.5409 

Inehet. 
3.8122 

4.3888 
6.0428 
5.8944 
8.3139 
8.9421 
7.5780 
8.2105 
8.8158 
9.5873 

Inch. 

+.00M) 

—.0031 
—.0080 
— b0025 
.0025 
-.0022 
—.0022 
—.0023 
—.0023 
—.0022 

Jneh. 

+  .0083 

-.0034 
—.0031 
—.0028 
—.0024 
—.0025 
—.0021 
—.0020 

-.0021 

Inch. 

+.0081* 

— .0030* 
-.0025* 
— .0024* 
— .0023* 
— .  0021* 
— .0()2l« 
—.0023 
-.0021* 

2 

S '„  . 

4 

5 

« .".','".'  . 

7 

8 

9 

10 

'  1  AKD  M  DETACHED. 


MKGS  2  TO  9  IK  THX  SLICK. 
RING  9,  9". 

TiTriliirn' 
I  i  I  I  i  I  II  I  I  M  M 


EXTERIOB  DIAMETER 


Px«»eiit  diameters. 

Strains  released. 

Binfi. 

A. 

B. 

Diameter 
A. 

Diameter 
B. 

Mean. 

InehM. 
4.4016 
5.0429 
6.8976 
8.3168 
8.9447 
7.5771 
a  2179 
8.8199 
8. 99*13 

9.5275 
9.7121 

Inek49. 

4.3098 
6.04:j4 
6.6952 
8.3149 
8.9480 
7.6787 
&21I5 
8. 8 189 
8.9974 

9.6271 
9.7140 

Inch. 

—.0022 
— .  01)20 
—.0018 
—.0014 
—.0014 
—.0014 
—.0011 
-^0011 

Inch. 

—.0024 
—.0023 
-.0018 
-.0014 
—.0018 
—.0014 
—.0010 
—.0010 

Inch. 
-v0028 

— .0021» 
-.0017 
—.0014 
-.0015 
—.0014 
-.0010* 
— .0010« 

Exterior  I '." 

•  ,_    10  detached. 
*«*«rteri9detached . 

—^0158 
-.0140 

—.0123 
— .OUJ 

-.0139* 
-.0128 
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&IKGS  1,  3.  AND  10  D£TACHED.    RINOS  8  TO  0  IN  THB  SLICB.    IKTEBIOB  Dli 

RING  3,  4".80. 


Kingi. 

PnMnt  dijuneien. 

Strains  reloMod. 

A. 

B. 

DiMnetor 
A. 

Diameter 
B. 

Men. 

2  deUcbcd 

4.4116 

6.0402 
6.0052 
6.3143 
6.9428 
7.6752 
8.2150 
8.8180 

Inehee. 

4.4007 

6.0407 
6.0027 
6.3124 
0.9410 
7.5746 
8.2094 
ai8148 

JJJJJJJ     +^ 
lllllll    i^ 

Ineh. 

+.0077 

—.0060 
—.0043 
—.0030 
—.0030 
—.0030 
—.0031 
—.0081 

Ineh. 
+.0077 

—.0048* 

—.0041* 

—.0038 

.0034* 

.0034* 

.0031 

—.0030* 

RINGS  1,2, 8,  AND  lODBTACHXD.  RINGS  4  TO  0  IN  THB  SLICB.   INTBRIORDIi 

KING  4.  5''.60. 


^  I 


.r.iiiiH! 


Rings. 

Present  diameters. 

Strains  released. 

A. 

B. 

Diameter 
A. 

Diameter 
B. 

Mean. 

Odetaolied 

Inehee. 
6.0489 

5.0926 
6.3120 
6.9406 
7.6731 
8.2138 
8. 8161 

6.0603 

6.0902 
0.8100 
6.9387 
7.57«6 
8.2075 
8.8127 

Ineh. 
+.0040 

—.0060 
—.0000 
—.0056 
-.0054 
—.0052 
—  0049 

Indi. 
+.0040 

—.0008 
—.0003 
—.0059 
—.0050 
—.0053 
—.0052 

Ineh. 
+.0043 

0067 

.0061* 

0067* 

0056 

.0052* 

.0050* 

RINGS  1,  2,  8,  4,  AND  10  DBTACHED.    RINGS  6  TO  9  IN  THB  SLICB.    INTBI 
DIAMBTBR  RING  6.  6^.13. 


Rings. 

Present  diameters. 

Strains  released. 

A. 

B. 

Diameter 
A. 

Diameter 
B. 

Mean. 

4  detached 

Inehee. 
6.0993 

0.8099 
6.9385 
7.6713 
8.2121 
8.8143 

Inehee. 
5.6960 

0.3083 
0.9368 
7.5707 
8.2055 
8.8112 

Ineh. 
+.0001 

—.0081 
—.0070 
—.0072 
-.0069 
—.0067 

Ineh. 
—.0001 

—.0080 
—.0078 
-.0074 
—.0070 
-.0007 

Ineh. 

0. 

6 

—.0080* 

6 

.0077 

7 

—  .0073 

8 

—.0069* 

9 

—  0067 

• 
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BUGS  1,  a;  S^  4»  6^  AKD  10  SSTACHSD.    RIKGS  6  TO  0  IK  THX  SUCK.     INTXBIOB 
DIAHJSTSR  SIKG  6,  6''.76. 

m  ^illp*^^  ^  Mi 
^  @  @  y  Q 1 1 1 1 1 1 1 1  g 


Bings. 

Preseiit  diameteza. 

Stnias  relesMd. 

A. 

B. 

Dlametor 
A- 

IHAinetor 
B. 

Mmui. 

Sdetaebed 

Inehct. 
a  3142 

a9369 
7.5606 
a  2106 
a  8128 

Inehca, 
a8184 

a  9351 
7.5690 
a  2041 
a8005 

Jim*. 
—.0038 

-.0002 
—.0000 
—.0084 
—.0082 

Inch. 
-.0080 

—.0096 
—.0091 
—.0064 
—.0084 

Inch. 
-.0038» 

— .0093* 
—.0000* 

—.0084 
—.0088 

6 

7 

8 

9 

KIKGS  1, 1, 3, 4, 5,  6^  AND  10  DETACHED.    KINGS  7,  a  AND  0  IK  THB  8LICB.    IKTSBIOB 
DIAMBTEB  BING  7,  7".38. 


1  A 


9  1 


Rfa«8. 

Strains  raleaMd. 

A. 

B. 

Diameter 
A. 

Diameter 
B. 

Mean. 

<detac1ifld 

Inchci. 
a9404 

7.5681 
a2093 
a  81 15 

a93fflt 

7.5678 

a  2028 

.  a8084 

Inch. 

—.0067 

—.0104 
—.0097 
—.0096 

Inch. 
—.0064 

—.0103 
—.0097 
—.0096 

Inch. 
— .0060» 

— .0108* 
—.0097 
—.0095 

7 

8 

1 

^^^^  ;  S,  a,  4, 5, 6, 7»  AND  10  DETACHED.    BIKOS  8  AKD  0  IN  THB  SLICE.    INTEBIOB 
DIAMBTEB  BING  a  8"02. 

.    .    *    *   »  ^ 


Binga. 

Pxeaent  diameters. 

Strains  releMMd. 

A. 

B. 

Diameter 
A. 

Diameter 
B.  . 

Mean. 

7  detached 

Inches. 
7.5699 

a2060 
a  8102 

Inehet. 
7.6002 

a8024 
a  8078 

Inch. 
—.0086 

—.0110 
—.0108 

Inch. 
—.0089 

—.0101 
—.0101 

Inch. 

—.0087* 

-.0106* 
-.OlOtf 

8 

8 

BINOS  ALL  DETACHED. 


8  detached 

a2080 
a  8102 

a2024 
a8078 

-.0110 
-.0108 

-.0101 
-^0101 

— .0106» 
-.0104» 

t  detached 
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MUZZLE  SLICE,  ANNEALED. 
Original  Diameters  of  Kings  in  the  Slice, 


Rings. 

Diameters. 

A. 

B. 

Mean. 

Boro        01 

1 

2  . ... 

IV.'.V. 

4 

Exterior  4 

Inehei. 
2.8260 
3.:itt55 
3.8980 
4.4688 
5. 2181 
5.3480 

Inches. 
2. 8260 
3. 3645 
3.8968 
4.4679 
6. 2181 
6.3487 

Inches. 
2.8260 
8.3650 
3.8974 
4.4683* 
6.2156 
6.3486 

MUZZLE  SLICE,  ANITEALEB. 

Total  Strains  Released  as  the  Rings  were  Successively 

Detached. 

RING  01  DETACHED.    RINGS  1,  2,  3,  AND  4  IN  THE  SLICE. 
01  , 


n 1 1  i  LI 


Rings. 

Present  diameters. 

Strains  released. 

A. 

B. 

Diameter 
A. 

Diameter 
B. 

Mean. 

Bore     01  detached... 
1 

Inches. 
2.8275 

3. 3655 
3.8979 
4.4687 
5.2126 
5.3484 

Inches. 
2.8272 

3.3646 
3.8960 
4.4675 
5.2175 
6.3484 

Inch. 
+.0016 

.0000 
—  0001 
—.0001 
—.0005 
—.0012 

Inch. 
+.0012 

+.0001 
-.0008 
—.0004 
— .C006 
—.0003 

Inch. 
+.0013» 

+.0000S 
— .0004* 
— .WH)3» 
— .OOJiJ* 
— .001»2» 

2 

3 

4 

Ex  terior  4 

RINGS  01  AND  4  DETACHED.    RINGS  1,  2,  AND  3  IN  THE  SLICE,  3".2  AND  4''.6  ISTK- 
RIOR  AND  EXTERIOR  DIAMETERS. 


^ 


Rings. 

Present  diameters. 

Strains  released. 

A. 

B. 

Diameter 
A. 

Diameter 
B. 

Mean. 

1 

Inches. 
3.3664 
3. K08G 

4.  4603 

5.  2106 
6.3463 

Inches. 
8.3655 
3.8971 
4.4686 

5.2130 
6.3438 

Inch. 
+  .0009 
+.0006 
+.0005 

-.0025 
—.0023 

Inch. 
+.0010 
+.  0003 
+.0007 

—.0051 
—.0049 

Inch. 

+-.0«K)9» 
+-.0OO4* 
+-.0006 

— .oor>s 

— .00J6 

2 

3 

4  cletuclipd.. 
Exterior  4  deUclied. . 
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^6S  01, 1,  AlO)  4  BSTACICBD.    RINGS  2  A17D  8  IN  THE  SUCB,  3".75  AND  4."59 
INTfiRIOK  AND  EXTJBRIOB  PTAMKTBRS. 


Bi»K8. 

BtnixiB  raloMed. 

A. 

B. 

Diameter 
A. 

Diameter 
B. 

Mean. 

Uetacbed 

InchM. 
3.3677 

8.8978 
4.4688 

3.3674 

3.8963 

4.4i«0 

Inek, 

+.0022 

—.0002 
;6(K)0 

Inch. 

+.0029 

-.0005 
+  0001 

Inch. 
+.0025» 

— .0003» 
+.0000» 

2 

I 

SINGS  ALL  DSTACHBD. 


I  3di 


2detecbed. 
Sdetechcd. 


8.8877 
A4668 


+.0009 
—.0008 


+.0009 
—.0016 


+  .0009 
—.0009 


BBEECH  SLICE,  AVSEALBD. 
OEiGmAL  Diameters  of  Bmas  in  the  Slice. 


Diameters. 

Biaga. 

A. 

B. 

Mean. 

Incket. 

JfUSkM. 

Jnehes. 

3.8113 

8.8113 

8.8113 

4.4083 

4.41M 

4.4103B 

5.0495 

6.0507 

5.0501 

5.7088 

5.7036 

6. 7031 

8.3067 

6.3030 

6.3048B 

6.9618 

6.9620 

6.tt6M« 

7.5719 

7.5738 

7. 5728» 

8.2080 

8.2109 

8.2007* 

8. 8314 

8.8303 

8.8308* 

W.... 

0.5593 

9.5591 

9.5592 

ErteriorlO.... 

9.7286 

9.7266 

9;  7266 
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bseeoh  shoe,  ahvealed. 

Total  Stbains  Beleased  as  the  Bings  were  Suooessiyelt 

Dbtaohed. 

BOBS  OF  sues  TUBKED  OUT  TO  8.''6  DL4JICBTSB. 


Bingi. 

Strains  raleMed. 

A. 

B. 

Diameter 
A. 

Diameter 
B. 

Keaa. 

Indm. 
8.8112 
4.4060 
6.0402 
6.7082 
6.8068 
6.0613 
7.6717 
8.2066 
8.8311 
8.6692 

JndUf. 
8.8112 
4.4128 
6.0606 
6.7027 
6.3030 
6.0620 
7.6r36 
8.2107 
&8300 
8.6600 

J9U^ 

-^0001 
-.0008 
—.0003 
.0000 
+.0001 

—.0002 

—.0001 
—.0003 
-.0001 

Inek. 
—.0001 
—.0001 
-.0002 
—.0008 
.0000 
0. 

—.0003 
—.0002 
—.0008 
-.0001 

Iwik, 
-.0001 
—.0002 
— .0002> 
— .0001* 
+.0000* 

—.0002 
— .0001» 
—.0003 
—.0001 

10 

RING  10   DBTAGHBD. 


BINGS   1  TO  0  IN  THB  SLICK    BXTEBIOB  DIAMBTBB  BING 
KO.  0,  8".00. 


B  1 1 1  1 1 1 1 1 II I II I II I 


BingB. 

Preeent  diameters. 

Strains  released. 

A. 

B. 

Diameter 
A. 

Diameter 
B. 

Hemn. 

Interior    1 

JnckM. 
C    8.6020 
\     8.6022 
3.8116 
4.4086 
6.0498 
6.7038 
6.8070 
6.0618 
7.6722 
8.2000 
&8318 
8.0000 

0.6618 
9.7188 

Inch-, 
8.6030 
8.6022 
8.8116 
4.4127 
6.0608 
6.7U30 
6.3032 
6.9624 
7.6741 
&2112 
8.8308 
8.9989 

9.6567 
9.7282 

Inek, 

IfUh. 

Inch. 

+.0002 
+.0003 
+.0001 
+.0003 
+.0006 
-.0003 
+.0004 
+.0004 

"'+.'0002" 
+  .0003 
+.0001 
.0000 
+.0002 
+.0004 
+.0008 
+.0003 
+.0006 

"'+.66w" 

+.0002» 

+.0002 

+.0000* 
+.0002* 
+.0004* 
0. 

+.0009B 
+.0004« 

i 

5 

6   ■ 

Exterior   0 

10  detached. 
Bxterior  10  detached. 

-.0080 
—.0078 

-.0034 
—.0034 

—.0067 
-.0066 
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M68  1  ilD  10  DXIACHXD.    ^ISGB  8  TO  9  IK  THJB  SIJGB.   IHTXiaOB  DIAHSTXR 

BINQ  X  4".24. 


iEHEninii]' 


IttBg.. 

A. 

B. 

IMtfnatv 
A. 

DiMMtor 
B. 

Mmii. 

Interior  1  detMill«d.. 
ldetMslMd.. 
2 

JlM&M. 

<     8.6066 
\     8.6066 

8.6149 

4.4078 
6.9486 
6l7Q26 
6L8669 
6L9606 
7.6714 
8.2061 
6.88U 

8.6066 
8.8146 

4.4U8 
6.0467 
6l7082 
6.8028 
7.9611 
7.8782 
6.2106 
6.8809 

jMft. 

+.0087 
+.0066 
+.0066 

—.0010 
—.0009 
-^0006 
—.0007 
—.0006 
-^0006 
—.0006 
-^0008 

Inek, 
+.0088 
+.0084 
+.0088 

—.0006 
—.0010 
-s0006 
—.0007 
—.0009 
—.0006 
—.0004 
—.0008 

+.0085 
+.0036 
+.003^ 

-.0009 
-.00U9* 

—.0007 
—.0007 
—.0007 
— .0006> 
— .0004* 
-w0006 

6 

4 

6 

6 

7 

8 

^6B1,9^AHD10D£TACHXD.    BINGS  8  TO  9IN  THX  8LICB.    IKTUUOB  DIAMXTBR 

lUHG  8,  4"  J6. 


^  i  rrnrnnnTll ' 

^  a  i  I  ■  1 1 1 ! .' !  I  ■  I  ■  I 


Bing^ 

PraMiitdiuneten. 

A. 

B. 

IManidtcir 
A. 

DkBMtar 
B. 

ICmb. 

laetached 

Ineke$. 
4.4181 

6.0472 
6.70U 
6.8047 
6.9696 
7.5699 
8.2060 
8.8300 

IfUkS9, 

4.4178 

6.0484 
6.7006 
6.8010 
6.9602 
7.5718 
8.2098 
8.8288 

IfUh. 

+.0048 

—.0028 
—.0021 
-.0020 
-^0017 
—.0020 
—.0017 
-^0014 

+.0049 

—.0028 
—.0024 
-.0020 
—.0018 
—.0020 
—.0016 
—.0016 

Jneh. 
+.0048* 

—.0023 
-.0022* 
-.0020 
-.0017* 
-.0020 
-.0010* 

-n.0014* 

3 

4 

6 

« 

7 

8 

1 

268       INTERNAL  STRAIHB  IN  EXPERIMENTAL  STEEL  FORGING. 

lONGS  1,  2, 8,  Ain)  10  DBTACHBD.    SINGS  4  TO  8  IN  THE  SLICE. 

JO 

^l^rrrrrrmrr 
I  i  n  I  i  n  1 1 


Rings. 

PreseDt  dlanieten. 

Stmins  released. 

A. 

B. 

Diameter 
A. 

Diameter 
B. 

Hean. 

3  detached 

Inches. 
5.0527 

6.6995 

6.30.% 
6.9583 
7.5687 
8.2057 
&8288 

Inches. 
6.0640 

6  6903 
6.2096 
6.9589 
7.5707 
8.2081 
8.8277 

Inch. 
+.0082 

—.0087 
—.0082 
—.0030 
—.0082 
—.0029 
-.0086 

Inch. 
+.0083 

-.0087 
—.0034 
—.0031 
-.0031 
-.00-28 
-.0026 

Inch. 
+.008y 

— .0037 
—.0033 
— .0030* 
— .0031* 
.0028* 
-.0026 

4        ...            

5 

6 

7         .                                                  .      .a 

8 

9 

RINGS   1,   a,  S,  4,   AND   10   DETACHED.      RINGS   5    TO   9  IK    THE   SUCE.     INTERIOR 

DIAMETER  RING  6,  rM8. 


Rings. 

Present  dinmeters. 

Strains  released. 

A. 

B. 

Diameter 
A. 

Diameter 
B. 

Mean. 

4  detached........... 

Inches. 
6.7036 

6.3023 
6.9572 
7.6677 
8.2048 
8. 8277 

Inches, 
5.7030 

6.2987 
6. 9579 
7.5600 
8.2071 
8.8265 

Inch. 

+.6004 

—.0044 
—.0041 
—.0042 
.0038 
—.0037 

Inch. 
.0000 

—.0043 
—.0041 
-.0042 
—.0038 
—.0038 

Inch. 

+.0O02 

— .0043« 

—.0041 

-.0642 

—.0038 

-.0037* 

5 

6 

7 

8 

9 

RINGS  1,  2,  8,  4,  6,  AND  10  DETACHED.     RINGS  6  TO  9  IN  THE   SLICE.    INTERIOR 

DIAMETER  RING  6,  6''.76. 


Rings. 

Present  diameters. 

Strains  released. 

A. 

B. 

Diameter 
A. 

Diameter 
B. 

Mean. 

6  detached 

Inches. 
6.3052 

6.9564 
7.5668 
8.2040 
8.8270 

Inches. 
6. 3012 

6. 9570 
7.5087 
8.2063 
6.8260 

Inch. 
—.0015 

-.0049 
—.0051 
—.0046 
—.0044 

Inch. 
—.0018 

—.0050 
—.0051 
—.0046 
—.0043 

Inch. 
-^0016* 

— .0049* 
-.0051 
—.0046 
-.0043* 

6 

7 

8 

9 
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in7GSl,S.S,4,5^6,ANI>10DSTACHSD.    BINGS  7.  8»  AKD  8  IK  THS  SLIC£.    INTSKIOS 

DIAIOCTBS  BINQ  7. 7"ai8. 


RingB. 

Strmiiis  releMed. 

A. 

B. 

Biuneter 

A. 

Diameter 
B. 

Mean. 

6  detached 

Inckeg. 
6l0678 

7.5662 
8.2036 
&8284 

InehM. 

6.8667 

7.6681 
8.2066 
8.8258 

ifMft. 

-.0036 

-.0067 
-^0051 
—.0050 

Inek. 
—.0033 

—.0067 
—.0053 
—.0050 

IndL 
—.0034 

—.0067 
—.0062 
—.0060 

7 

8 

9 

SIKGS  1,  2.  3, 4,  5. 6,  7.  AND  10  DETACHED.    BINGS  8  AITD  9  IK  THB  BUGS.    IKTSBIOB 

DIAHBTBB  BIKG  8,  8''.08. 


^   L 


Binga. 

Preeent  diameters. 

Strains  releaaed. 

A. 

B. 

DUmeter 
A. 

Diameter 
B. 

Mean. 

Inehet, 
7.5672 

8.2020 
8.8260 

InehsM. 
7.5604 

8.2051 
8.8250 

Inch, 

—.0047 

-.0057 
—.0054 

Inch. 
^.0045> 

— .0057» 
— .0053* 

g 

9 

BIKGS  ALL  DETACHED. 


8  detached 

8.2028 
8.8260 

8.2051 
8.8250 

—.0067 
-.0064 

—.0058 
-.0063 

— .0067» 
— .0053* 

9  df0tafihiHl......r.... 

J 


INTERNAL  STRAINS 


EXPERIMENTAL  STEEL  FORGING. 


PART  3. 
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w 
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SVPFLEneHTABY  TESTS  MADE  WITH  THE  EDTOS  AFTEB  THET 
WEBE  DETACHED  FEOM  THEIR  EESPECTIVE  SLICES. 

Test  WITH  Augmented  Compeession  made  with  Rino  1,  Bbeeoh 
Slice,  not  Annealed. 

Themarimnm  compression  stress  received  by  this  ring  in  the  slice 
^as  71,400  pounds  i)er  square  inch. 

Compression  stress  applied  to  ring  1  by  means  of  a  steel  shrinkage 
nng  assembled  over  a  cast-iron  intermediate  ring. 


Steel 

Bkrinkoffe 

Ting. 


Cast  iron 

intermedicUe 

ring. 


s!'32S 


S 


Condition  of  ring  1. 

Diameters. 

A. 

B. 

Mean. 

^ietaehedittte                     

Inches, 
3.8133 

8.7907 
3.8036 

3.8120 

8.7975 
3.8082 

Inches. 
3.8126* 

3.7941 
3.8059 

^«woWed  with  ciitiron  intermedi»lering  and  Bt«el  Bhrinkage 
'iBeiaplace.              

H.  Doc.  64 18 
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Tensile  Stress  Applied  to  Bing  1,  Breeoh  Middle  Slice, 

NOT  Annealed. 

The  maximum  compression  stress  received  by  this  ring  in  the  slice 
was  78,200  i>oands  per  square  inch  at  the  inner  diameter. 

Tensile  stress  applied  by  means  of  a  tapering  mandrel  and  interme- 
diate bronze  ring. 


Minffl 


RdcUaZ 
UvBranze  JUn^^ 


AppUed 
loMson 
mandrel. 


Pounds. 

0 
1,000 
1,600 
1.800 

0 
2,000 

0 
2,200 
2,500 

0 
3,300 

0 
3,400 

0 

8,000 
0 

3,250 
0 


Exterior 

diameter  of 

ring. 


Inches. 

8.&630 

8.5547 

8.5567 

8.5565 

3.5534+ 

8.5580 

3.5535 

8.5587 

3.5594 

8.5537 

8.5600 

8.5547 

3.5620 

3.5558 

8.5606 
8.5620 

8.5760 
8.5671 


Expanaion 
of  diameter. 


Jneh. 


.0017 
.0027 


.0060 


.0057 
.0064 


.0070 

.'ooii' 


.0165 


PerroaDent 

set  of 
diameter. 


Inch. 


.0004+ 
.0605+' 


.0007 

.'66i7' 
.0628' 


.0090 


.0141 


KeqnMl  6,300  poand^  to  pnsb  off  the  ring 

which  was  forced  on  with  3,250  ponnda.    After 

the  ring  was  started  off  about  ".03  the  resistance 

fell  to  about  3,000  pounds. 

2,260  3.5776  .0246 

0  3.5670         1         .0149 
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AnNSALiNa  Test  of  Sinos  Shbunk  ToaETHSB. 

Bings  used:  No.  2 from  breech  slice,  not  annealed;  No. 3  from  breech 
middle  slice,  not  annealed. 


Rtnffdr* 

Before  shrinking  together  the  rings  were  turned  to  the  following 
dimensions: 

Inchei. 

Exterior  diameter  ring  2 4.5275 

Interior  diameter  ring  3 4.5175 

Difference 0100 


Condition  of  rings. 


Dtameton. 


•{ 


InehM. 
4.4n7 
4.6464 

4.4078 
4.6609 


JfMAtfff. 

4.4000 
4.6475 

4.4016 
4.6510 


IfiCk«$. 

4.4108 
4.6464* 

4.4044* 
4.6600> 


BingSdfltMlied 

Bing  8  dfitMshed 

jtoStH-""** 

AMembled  rings  heated  to*  licht  blue  color,  estimated  temperature  700^  P., 
then  cooled  and  diameters  measured. 

to|IH»'«" (I 

Assembled  rings  heated  dnU  red  color,  estimated  temperature  1,050^  F. 

S5iH-«- {|   t 

Assembled  rings  heated  red  color,  estimated  temperature  1,150^  F. 

S|l}— «- fl   tss 

Bings  detached;  foroed  apart  by  overcoming  the  Motional  resistanoe  be- 
tween the  shrinkage. 

Bing2detaehed |       4.4182    I       4.8030  4.4035* 

Sing 8 detaohed |       4.6656    |       4.6460  4.6508 


4.4074 
4.6618 


1.4085 
i.6600 


4.4016 
4.6510 


4.4003 
4.6560 


4.4045 
4.6511* 


4.4068* 
4.6530 


4.8041 
4.6457 


4.4085* 

4.6510 
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Annealing  Tests  of  Detached  Kings  from  Breech  Slice, 

Annealed. 

Measurement  of  diameters  after  exposure  to  successive  annealing 
temperatures. 
Kings  exposed  to  temperature  of  212°  F.  in  boiling  water. 


1 


Bing. 


Diameters. 


Inehea. 
b.  0525 
5.7036 


Inches. 
6.0537 
6.7029 


Mean. 


IncheM. 
5.0531 
6.7U32 


Measurement  of  rings  after  exposure  in  oil  bath  to  a  temperature  of  400o  p. 


6.0531 
5. 7031* 


3 1        6.0525    I        6.0537    I 

4 1        6.7035    I        6.7028    | 

Bings  expoeed  in  sand  bath  to  temperature  of  about  700°  F. 

3 1        6.0525    I        6.0539    I 

4 1        5.7035    I        6.7028    | 

Kings  eziMsed  to  low  red  heat,  estimated  temperature  1, 050^  F. 

3 1        6.0545  5.0567  5.0566 

4 1        5.7061  6.7027  5.7044 


6.0632 
6.7031* 


i 
1 


WROUGHT   IRON  CASTING. 
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WROVOHT-IBOH  CAsinro. 

Sample  from  a  Sprue  furnished  by  the  Wrought  Iron 
Gasting  Company. 

Form  of  specimen. 


I 


3" 


^L 


t 

•i 


Sectional  area,  ^  square  iiieh. 

Elastic  limit,  6,380  poaDds=25,520  pounds  per  square  inch. 
TensOe  strength,  12,140  pouDd8=:48,560  pounds  per  square  inclu 
Elongation  in  3  inches,  ''.13=4.3  per  cent. 
Elongation  of  inch  sections,  ".03,  ".05»,  ".05». 
Diameter  at  fracture,  ''.54;  area,  .229  square  inch. 
Contraction  of  area,  8.4  per  cent. 

Appearance  of  fracture:  Granular,  80  per  cent;  dull  spongy,  20  per 
cent   Opened  cracks  in  the  surface  of  the  stem. 
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TEHSILE  TEST  OF  A  BAB  OF  BVBDEFS  IBOH 

No.  7827. 

48/' 


L 


Diameter,  1".62. 

Sectional  area,  1.81  square  inches. 

Elastic  limit,  51,600  poiinds=28,510  pounds  per  square  inch. 
Tensile  strength,  86,080  pounds=47,560  pounds  per  square  inch. 
Diameter  at  Iracture,  l'M3;  area,  LOO  square  inch. 
Contraction  of  area,  44.7  per  cent. 
Elongation  in  18  inches,  4.90=27.2  percent. 

Elongation  of  inch  sections,  ".22,  ".20,  ".23,  ".28,  ".25,  ".23,  ".23,  ".24, 
".24,  ".22,  ".23,  ".25,  ".24,  ".25,  ".29,  ".36,  ".69. 
Appearance  of  fracture,  fibrous. 

HOBWAT  IBOH. 

Tension  Test  op  Sample  from  which  Chains  Nos.  7616  and  761^ 

WEBE  MADE. 


No.  7618. 


H ser 


Sectional  area.  .817  square  inch. 

Elastic  limit,  i7,800  pounds=21,780  pounds  per  square  inch. 

Tensile  strength,  32,200  pounds =39,410  pounds  per  square  inch. 

Elongation  in  12  inches,  3".22=26.0  per  cent. 

Elongation  of  inch  sections,  ".24,  ".23,  ".24,  ".26,  ".26,  ".23,  ".24,  "M, 
".25,  ".27,  ".30,  ".47. 

Diameter  at  fracture,  ".57;  area,  .255  square  inch. 

Contraction  of  area,  68.8  per  cent. 

Appearance  of  fracture^  fibrous.  Fractured  outside  the  gauged 
section. 
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TETSILB  TEST  07  A  BAE  07  VLSTEB  lEOH. 

Used  fob  Truss  Bod  in  Crane  Wat  of  Watrrtown  Arsenal 

Setting-up  Shop. 

No.  7316. 

Total  length  of  bar,  48''. 
Diameter,  2".02* 

Sectional  area,  3.20  square  inches. 

Elastic  limit,  94,900  poands  r=  29,660  poands  per  square  inch. 
Tensile  strength,  154,100  pounds  =  48,160  pounds  per  square  inch. 
Elongation  in  15  inches,  3''.97  =:  26.5  per  cent. 
Elongation  of  inch  sections,  ".20,  ".21,  ".21,  ".21,  ".23,  ".23,  ".21,  ".21, 
"^1,  ".22,  ".30,  ".65»,  ".39,  ".26,  ".23. 
Diameter  at  fracture,  1".56;  area,  1.91  square  inches. 
Contraction  of  area,  40.3  per  cent. 
Appearance  of  firacturoi  fibrous,  seamy. 


RIVETED  JOINTS. 


MATERIAL  FURNISHED  BY  AND  TESTED  FOR  THE 
AMERICAN  BOILER  MANTTFACTURERS'  ASSO- 
CIA.TION  OF  THE  UNITED  STATES 
AND  CANADA. 
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mviTED  J0IKT8.  283 

Fo.  7298. 
Btexl  Platb. 

Specimen  representing  material  used  in  riveted  joints  'Sob.  7300  and 

7308. 


. — ^,_^ 


t 

ft 


Sectional  area,  MOS  sqnare  inch. 

Elastic  limit,  23,860  pounds  =:  47,430  ponnds  per  sqnare  inch. 

Tensile  strength,  34,570  pounds  =  68,730  pounds  per  square  inch. 

Elongation  in  4  inches,  '^91  =  22.7  per  cent. 

Elongation  of  inch  sections,  'M6,  ''.46  •,  ".20,  ".10. 

Area  at  fracture,  ".81  x  ".38  =  .308  square  inch. 

Contraction  of  area,  38.8  per  cent. 

Appearance  of  fracture,  silky. 
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EIVITED  JOINTS. 


No.  7299. 

JDrilled  holes,  \i^'  diameter. 
Burden's  iron  rivets,  J"  diameter. 
Machine  riveted. 

Gross  sectional  area  of  plate square  inches..  8.56 

Net  sectional  area  of  plate do 6.15 

Bearing  snrface-of  rivets ; do 6. 02 

Shearing  are«  of  rivets^ , do 17.94 

Ganged  length,  15". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
incli. 

Elongation. 

Set 

Pounds. 

8,560 

17,120 

25.680 

34, 240 

42, 800 

61,360 

59,920 

68,480 

77,040 

85,600 

94,100 

102.720 

111,280 

119,840 

128,400 

136,960 

145,520 

154,080 

162, 640 

171,200 

179,  760 

188,  320 

196,880 

205,440 

214,000 

393,100 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15,000 

16,000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

45,020 

Inch. 

0. 

.0005 
.0010 
.0014 
.0019 
.0024 
.0028 
.0033 
.0038 
.0044 
.0049 
.0055 
.0061 
.0070 
.0077 
.0088 
.0099 
.0109 
.0123 
.0138 
.0160 
.0175 
.0190 
.0201 
.0514 

Inch. 
0. 

Initial  load. 
Tensile  atrengtli. 

0. 

.0001 

.0011 

.0051 

.0009 

Fractured  the  plate  along  the  outside  row  of  rivet  holes.    Fracture 
began  at  the  edge  of  the  specimen.    Appearance  of  fractures,  silky. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  45, 920 

Tension  on  net  section  of  plate do 63,920 

Compression  on  bearing  surface  of  rivets do 65,300 

Shearing  on  rivets do....  21,910 


^  .^ 


^ 

^ 
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Ko.  7300. 

Holes  punched  -ff "  and  drilled  to  i|"  diameter. 
Sternbergh  steel  rivets,  J''  diameter. 

Grow  sec  tioDal  area  of  plate  A square  Id  ches..  7.46 

Xet  sectional  area  of  plate  A do 5.66 

Bearing  surface  of  rivets do 4.06 

Shearing  area  of  rivete do 11.04 

TeDsile  streDgth,  337,800  pounds. 

Fractured  plate  A  along  outside  row  of  rivet  holes.    Appearance, 

silky. 

Maximum  stress  on  joint, 

Teosion  on  f^nMs  section  of  plate pounds  per  square  incli . .  45,  280 

leiBion  on  net  section  of  plate do 59,680 

CiiBpn^onon  bearing  sarface  of  rivets do 83,200 

Shearing  on  rivets do 30,600 

Effidency  of  joint,  65.9  per  cent. 

llTo.  7301. 

HoloB  reamed  '^815  diameter. 
StemWgh  steel  rivets. 

GroRBiectioDal  area  of  plate sqoare  inohes..  9. 57 

Ket  sectional  area  of  plate do 6.11 

Bearing  anriace  of  rivets do 8.46 

Shearing  area  of  rivets do 6.74 

Tensile  strength,  255,600  pounds. 

Sheared  the  rivets. 

Elongation  of  rivet  holes,  /^05   . 

Maximum  stress  on  Joint, 

Tension  en  gross  section  of  plate... ponnds  per  sqnare  Inch..  26,710 

Tensiononnetsection  of  plate do....  41,830 

ComptMMon  OD  bearing  surface  of  rivets do ....  73, 870 

Shearing  on  liveta — do....  44^530 
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RIYITED  JOINT& 
No.  7302. 


Holes  reamed  ''.815  diameter. 
Burden's  iron  rivets. 

Qto68  seotional  area  of  plate square  inehe 

Net  seotlonal  area  of  plate do. 

Bearing  Burfaoe  of  rivets do. 

Shearing  area  of  riyete do. 

Ganged  length,  15''. 


e.342 
3.586 
5.74 


▲ppUedloeda. 

JngngedUoigtb. 

>-. 

Total. 

PerMiMze 
InoL 

BoDgation. 

Set. 

PomUU, 
9,928 
19,866 
29,784 
89.712 
49,640 
60,668 
69,496 
79,424 
89,352 
99,280 
109,208 
119,136 
129,064 
188,992 
148,920 
168,848 
182,000 
226,100 

Powuft. 
1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8000 
9,000 
10,000 
11,000 
13,000 
18,000 
14,000 
16,000 
16,000 

IndL 

0. 

.0011 
.0084 
.0088 
.0067 
.0078 
.0107 
.0184 
.0166 
.0198 
.0224 
.0254 
.0295 
.0853 
.0479 
.06 

Ineh. 
8. 

rwtttalkea, 

Fkte  begins  teoMli. 

.0020 

.0092 

.0277 

22,770 

Sheared  the  rivets. 
Elongation  of  rivet  holes,  ''.05. 

Maximum  f<rtsf  anJoM^ 

Tension  on  gross  seonon  of  plate pounds  per  aqnan  Inoh*.  22, 77D 

Tension  on  net  section  of  plate do....  35,650 

CompreBslon  on  bearing  sorfaoe  of  rivets do....  6S,050 

Shearing  on  rivets ••••• • •••••••••• do...*  d9,S90 
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K0*73O3. 

Holes  pnnclied  H''  and  driUed  to  ^"  diameter. 
Stembergh  steel  rivets,  i"  diameter. 

GrMisMtionjiIaTOftplBteA oquMelnehoo..    7.88 

Betoeetioiiid  area  plate  A do-..    6.61 

feaniig8uiAc«ofnv6to do...-    6.69 

Sheaiuigazea  of  riyeta do 14. 49 

Gaaged  length,  15^'. 


AffHtdUmOM. 

— ' 

Totiri. 

^•ar" 

-^ 

Bet. 

hmdi. 
7,880 
38.480 

msoo 

111^280 
1»^Q8B 
133,980 
141, 6M 
148^738 
157.0N 
185^480 

ra,io8 

UIMO 

»^ia8 

m,808 
884,888 

».8I0 
328.588 
98.408 

rtnmda. 
1,000 
5,000 
10,000 
15,000 
16,000 
17,000 
18.000 
1ft.  000 
90.000 
21,000 
22.000 
28,000 
24.000 
26.000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
82,000 
83,000 
43,680 

JiMk. 
0. 

.0015 
.0048 
.0064 
.0094 
.0106 
.0122 
.0185 
.0154 
.0177 
.0198 
.0212 
.0283 
.0268 
.0289 
.0807 
.0329 
.0852 
.0879 
.0412 
.0466 
.0580 

JadL 
«. 
0. 
-.0002 

+  .0002 

Initial  toA 
TenflHeslreDglh. 

.0082 

.0108 

.0177 



Fractared  plate  A  along  ontside  row  of  rivet  holes,  beginning  at  one 

edgeof  the  plate. 

Maximum  9ire98  an  Joint 

'^^(mrnkgnMaiockion  of  plate pounds  per  oqnaieinoh..  48.690 

xettfum  on  net  section  of  plate do 62,400 

S^mpreorion  on  bearing  surface  of  xirets do....  60,420 

9  ^wdTats****** ••••«•  ••••••••  ••••  ••••••••  ••••••••••••••••■•.4io««*«  23b  Tvv 
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BIVITED  JOINTS. 


No.  7304, 


Hales  puTiclied  f|"  dianieter, 
Burdeu-s  irou  rivets,  I"  il  tame  tar. 
Hand  riveted. 


Qn»s  iectional  area  of  plate  A. 
N«t  lacstiatial  area  of  plate  A„. 
Bearing  surface  of  rivets  ....*, 
Sliearitig  area  of  ri  veta  ,,*.  ^ 


.iqnATDl 


Ganged  leiigtli,  15''. 


1 


Applied 


TgUiL 


Per  AtiUAre 
luoli. 


In  gaug^cd  leugtli. 


S.470 

«4,  TOO 
127, 1150 
J35,SS0 

wa.fioo 

1&2,  400 

1 no, 030 
im,  Mn 

177. B70 
1II6,:I40 
iM,  BIO 

211,750 
220, 220 

9£i.eeo 

237. 100 
245,0:iO 
25IJ0O 
S92.570 
271,040 
279,510 
2g7,080 
378,700 


Foundt. 

1,004J 
£.000 
lO.OCW 
15,000 
16,000 
17,0<>0 
IHpOOO 
1&,0OO 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
20,000 
27,000 
28,(00 
20h«H» 
30,0(K) 
2L(KKI 
32,000 
33,000 
3^000 
44,  710 


0. 
.€04« 
.0108 
,0152 
.01 51 
.0171 
.0181 

.oiei 

.0201 
.0214 
.0227 
.0210 
.0252 
.0283 
.027» 
.0202 
-0301 
.03S0 
.0332 
,0300 
.03&7 
.0444 
.0550 


JfieA. 
0. 

^oooe 

-.0001 
.0011 


Itiituaiotti. 


.etm 


.0111 


TflQfille  ilrfliigtll. 


Fratitured  along  ontBide  row  of  rivet  holes,  Tlie  fracta: 
one  edge  of  the  sheet  and  tore  across  the  spe^imea*  i 
silky*  1 

Maximum  9trti$  onJoinU 

Tenaian  on  grosi  seetiou  of  ptate  ,,,,.......**.-, ,, pounds  per  aqtiam 

Teimum  on  tiot  aGction  of  plate  ...... . _*................. .,  -.--*j 

Compression  ou  bearing  aiufiMje  af  riveta --- J 

Shearing  on  live  ta .^ 
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No.  7305* 

Holes  drilled  \i"  diameter. 
Borden's  iron  rivets,  J''  diameter. 
Machine  riveted. 

Grass  sectional  area  of  plate  A • tqaare  inches.. 

Net  seetional  area  of  i>late  A do 

Hearing  Bur£Me  of  rivete do 

Shearing  area  of  rivete do 

Gauged  length,  15''. 


8.52 
5.72 
5.22 
8.»7 


Applied  loads. 

In  ganged  leDgth. 

Bemarks. 

TstaL 

Per  Bqnare 
Inch. 

Elongation. 

Set. 

1     K520 
17.  MO 

Pound*. 
1,000 
2.000 
3,000 
4,000 
5.UO0 
6,000 
7.000 
8,000 
9,000 
10,000 
11.000 
12.000 
13,lXW 
14,000 
15,000 
16,000 
17.000 
18,000 
19,000 
20,000 
21.000 
22,000 
42,120 

Jtidk. 

0. 
.0023 
.0049 
.0082 
.0009 
.0112 
.0128 
.0141 
.0152 
.0165 
.0170 
.0105 
.0213 
.0234 
.0259 
.0287 
.0324 
.0378 
.0428 
.0487 
.0544 
.0598 

Ineh. 
0. 

Initial  loaa.J 
Tensfle  Btrengih. 

i^m 

Km 
M.iao 
mfio 

75.»0 

n.7a 

K'2.240 

.0009 

.0017 

]10.760 

119.280 

.0080 

,  144.^ 

>  19,380 

ISl,^ 

179.W 

17*.  IM 

.0206 

Sheared  the  rivets. 

Maximum  diameters  of  rivet  holes  after  fracture:  Inside  row,  I'^OO; 

outside  row,  r'.17. 

Maximum  8ire$$  (m  joint. 

TemioD  on  gToea  section  of  plate ponnds  per  square  inch . .  42, 120 

Teoflonon  netsectiouof  plate do 62,740 

Cumprewion  on  liearing  surface  of  rivets do....  68,750 

^  on  rivets ••••••••••••••••..•• do....  40,010 

H.  Doc.  64 ^19 
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VIBRATION-PKOOF   BOLTS   AND   NUTS.  293 


"VIBRAnOH-PEOOP''  BOLTS  AHD  HUTS. 

Two  "vibration-prooP  bolts  and  nuts  were  received  for  examination 
and  tests,  as  shown  on  photograph  No.  1. 

One  bolt,  designated  No.  1  for  convenience  of  reference,  had  a  lock- 
ing segment  ".40  long,  while  bolt  No.  2  had  a  locking  segment  ".68 
lone:  over  all,  with  a  fiill  section  at  its  outer  end  and  slotted  to  receive 
a  «crew  driver  point. 

The  first  test  was  made  to  observe  the  behavior  of  bolt  No.  1  nnder 
the  influence  of  vibratory  eflfects.  For  this  purpose  a  15"  shot  was 
snsjiended  from  the  head  of  the  bolt,  as  shown  on  photograph  No.  2. 
Tlie  boily  of  tbe  bolt  passed  through  a  clearance  hole  in  a  iV"  bar,  and 
the  nut  with  its  locking  segment  was  screwed  on  until  the  head  of  the 
Mtwas  flush  with  the  end  of  the  bolt.  The  nut  was  then  backed  off 
^th  a  wrench  until  the  locking  segment  firmly  engaged  the  nut  and 
^as  apparently  in  position  of  maximum  frictional  resistance,  as  indi- 
cated by  sketch  b. 

In  ihis  condition  the  -^^'  supporting  bar  was  hammered  by  rapid 
WoF8  of  a  Impound  hammer.  After  an  interval  of  40  seconds  the 
kking  segment  had  resumed  the  released  position  as  indicated  by 
sketch  a,  and  the  nut  had  also  backed  off  an  appreciable  amount, 
^liich  movement  continued  while  the  hammering  continued.  The  bolt 
and  nut  was  now  in  the  condition  of  an  ordinary  bolt,  the  locking 
9*|?Hient  remaining  inoperative. 

A  second  test  was  made  under  similar  conditions  of  loading.  In  this 
exjieriment,  however,  the  locking  segment  was  left  in  the  position  shown 
^y  "'ketch  a,  which  it  assumed  as  the  nut  was  run  on  the  bolt. 

T^ie  J;."  bar  was  hammered  as  before  and  the  nut  gra<lually  backed  off 
^^"le  the  locking  segment  remained  in  its  so-called  "natural  iwsition," 
tli^n- being  no  apparent  tendency  to  work  into  an  operative  position 
^ben  the  nut  was  jarred  off'  by  the  means  here  employed. 

A  third  test  was  made  in  which  the  conditions  of  loading  were  as 
'J^fore;  that  Is,  the  15"  shot  was  the  load  suspended  from  the  bolt.  In 
the  present  test,  however,  the  tensile  stress  on  the  bolt  was  increased 
%  placing  a  washer  between  the  -fV"  ^^^  ^^^  the  head  of  the  bolt  and 
tte  nut  being  firmly  screwed  down  against  the  bar.  The  locking  seg- 
ment was  driven  into  operation  by  means  of  a  wedge  placed  at  F,  as 
^jiown  on  sketch  6,  without  releasing  the  pressure  of  the  nut  against  the 
n'^bar. 

.  ^^'hile  in  service,  provided  the  locking  segment  should  follow  the  nut 

'Bt'>  an  operative  position,  the  backlash  to  be  taken  up  before  this  was 

a'Tomplished  would  measurably  release  the  tension  on  the  bolt,  yet  in 

^fi's  test,  by  wedging  the  locking  segment  into  position,  it  was  believed 

ffi^t  rather  more  favorable  conditions  were  introduced  to  develop  the 

efficiency  of  the  device  than  would  be  experienced  with  bolts  in  service. 

In  this  test,  however,  the  vibration  caused  by  hammering  the  f^"  bar 

caased  the  nut  to  back  off  the  bolt,  and  simultaneously  the  locking  seg- 

'»<'iit  unlocked  and  returned  to  its  natural  position,  as  shown  on  sketch  a. 

The  test  of  bolt  No.  1,  first  described,  was  repeated  with  bolt  No.  2, 

^itb  the  same  results.    The  vibration  tests  were  now  discontinued,  the 

resnlts  showing  that  conditions  were  not  met  under  which  the  nuts 

vere  unaffected  by  vibration. 

Observations  were  next  made  on  the  backlash,  or  how  much  reces- 
sion of  the  nuts  on  the  bolts  is  permitted  before  the  locking  segments 
become  operative,  when  the  nuts  are  backed  off  with  a  wrench. 
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The  nut  on  bolt  No.  1  was  turned  backward  14J  degrees,  and  that  on 
bolt  No.  2  15J  degrees  before  the  locking  segments  interposed  their 
resistance,  hence  the  recessional  movement  of  the  nuts  longitudinally 
on  the  bolts  was  about  ".004  each,  the  bolts  having  10  threads  per  inch. 

AscertJiining  the  resistance  of  the  nuts  against  backing  ofl",  measured 
on  a  radius  of  1.*^'',  the  nut  on  bolt  No.  1  gave  a  maximum  resistance 
of  75  pounds,  which  fell  to  35  })ounds  as  the  backing-off  movement  con- 
tinued. After  working  the  nuts  back  and  forth  through  an  arc  of  about 
00  degrees  the  maximum  resistance  was  35  pounds,  which  dropped  to 
15  pounds  as  the  backing-off  movement  continued. 

The  resistance  of  the  nut  on  bolt  No.  2  ranged  from  42  to  35  pounds. 

After  making  these  observations  the  bolts  were  tested  by  tension,  a.'^ 
follows: 

Tension  Tests  op  "Yibbation-Proof"  Bolts  and  Nuts. 

Loads  applied  against  nut  and  head  of  bolt. 

No.  7832. 

Wrought-iron  holt^  yo.  1. 

^^M  ■> 


^L^ 


^5^"      -^ 

Diameter  at  root  of  thread,  ".63. 

Ten  threads  per  inch. 

Length  of  locking  segment,  ".40. 

Length  of  bolt  cut  away  to  receive  locking  segment,  ".45. 

Nut  screwed  on  flush  with  end  of  bolt,  engaging  three  full  tbrea4ls 
below  locking-device  recess. 

Tensile  strength,  17,240  pounds. 

Appearance  of  fracture  fibrous. 

Euptured  bolt  at  face  of  nut  in  part,  and  in  part  stripped  threads 
from  the  bolt.  The  threads  were  stripped  on  the  side  of  the  bolt  having 
the  locking-device  recess. 

No.  7832a. 

Bolt  rctested  with  the  nut  run  on  the  full  threads  beyond  the  lockin.ir 
device  recess,  and  thus  tested  as  an  ordinary  bolt. 
Tensile  strength,  10,450  pounds. 
Fibrous  fracture,  rui)turing  bolt  at  face  of  the  nut 


"VIBRATION-PROOP"   BOLTS   AND    NUTS. 

Ko.  7833. 
Loeking  segment  with  fall  diameter  slotted  end* 
Wraught-iron  bolt  Ko.  2, 
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*w-» 

. 

^  "r 
.-J 

|] 

>■ 

Diameter  at  root  of  thread,  ^'.63. 

Ten  threads  per  inch. 

Length  of  locking  segment,  ".08  over  alL 

Length  of  locking  recess  in  bolt.  ".46. 

Natacrewed  on  beyond  slotted  end  of  locking  segment,  engaging  one 
fiill  thread  on  body  of  bolt. 

Tensile  strength,  14,020  ponnds. 

Appearance  of  fracture  flbrous. 

Kuptared  bolt  at  face  of  nnt  in  part,  and  stripi>ed  that  part  of  the 
thread  below  the  locking  device  recess. 


No.  7833«. 

Bolt  retested  with  the  nut  run  on  the  full  threads  beyond  the  locking 
recess,  and  thus  tested  as  an  ordinary  bolt. 
Tensile  strength,  18,430  pounds. 
FibiGOB  finocturei  rupturing  the  bolt  at  the  face  of  the  nut. 


RAILROAD  TRACK  EXPERIMENTS. 
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RAILROAD  TRACK  EXPERIMEHTS. 

These  experiments  comprise  observations  on  the  fiber  stresses  devel- 
oped in  rails  in  the  track,  the  depres^on  of  the  rails,  and  the  slope  or 
inclination  of  the  rails  caused  by  the  weight  of  the  different  wheels  of 
the  locomotive. 

The  results  show  some  of  the  phenomena  displayed  by  rails  in  service 
niider  static  conditions  of  loading  or  when  a  locomotive  passes  slowly 
over  the  track. 

The  tests  will  in  a  measure  supplement  laboratory  experiments  in  this 
chuss  of  material,  in  addition  to  the  aid  which  they  may  afford  to  prac- 
tical qnestions  pertaining  to  maintenance  of  way. 

The  series  were  made  chieily  on  the  track  of  Ihe  Pennsylvania  Rail- 
road, where  exceptional  opportunities  existed  for  examining  roadbed, 
embracing  a  wide  variety  of  conditions  of  weight  of  rails  and  different 
kinds  of  ballast  and  its  behavior  under  heavy  types  of  freight  and  pas- 
wiiger  locomotives. 

The  tests  were  made  during  the  early  part  of  the  month  of  Novem- 
ber, 1894,  on  track  in  the  condition  it  was  found  in  service. 

The  experiments  on  the  Boston  and  Albany  Kailroad  were  made, 
^th  track  on  jrozen  gravel  ballast,  in  the  month  of  February,  1895. 

Betjcribing  the  methods  of  making  the  exi^eriments,  the  fiber  stress 
testa  were  made  by  means  of  a  micrometer  mounted  on  the  upper  side 
of  the  outer  flange  of  the  base  of  the  rail,  at  a  place  midway  adjacent  ties. 

The  instrument  covered  a  gauged  length  of  5  inches. 

The  micrometer  was  adjusted  in  position,  and  then  the  several  wheels 
of  the  locomotive  were  successively  brought  over  the  gauged  length, 
or  until  the  same  was  midway  adjacent  wheels. 

The  iiistruncient  was  read  when  the  locomotive  was  at  each  of  these 
l^sitions.  It  was  found  practicable  to  make  the  micrometer  observa- 
tions without  arresting  the  locomotive  in  all  cases,  ttiking  the  readings 
as  the  locomotive  passed  slowly  over  the  rail. 

In  this  manner  the  strains  developed  were  measured,  an  elongation 
of  the  metal  showing  tensile  stress,  and  a  contraction  in  the  gauged 
J^ngth  showing  compressive  stress. 

The  measured  strains  were  reduced  to  stresses  per  square  inch, 
assuming  the  modulus  of  elasticity  of  the  steel  to  be  30,000,000  pounds 
per  square  inch,  and  correcting  the  observed  strains  in  order  to  obtain 
tl>e  maximum  fiber  stresses,  on  the  further  assumption  that  the  strains 
^'ereproi)ortional  to  their  distances  from  the  neutral  axis  of  the  rail. 

T^he  accompanying  photograph  shows  the  micrometer  in  position  on 
tie  base  of  the  rail,  under  the  driving  wheel  of  a  locomotive. 

The  depression  of  the  rails  was  measured  by  means  of  a  sensitive 
tevel  bubble  mounted  on  a  rod  carrying  at  one  end  a  screw  ndcrometer, 
^Mch  rested  upon  a  stake  driven  in  the  roadbed  30  inches  from  the 
rail;  the  other  end  of  the  rod  rested  upon  the  base  of  the  rail. 

The  depression  of  the  track  was  thus  measured  with  reference  to 
the  top  of  the  stake  used  as  a  bench  mark. 

In  this  series  it  was  necessary  to  arrest  the  movement  of  the  loco- 
motive at  each  observation. 

The  slope  tests  or  inclination  of  the  rails  were  made  by  means  of  a 
sensitive  level  bubble  mounted  on  a  frame  12  inches  long.  At  one  end 
of  the  frame  there  was  a  fixed  supporting  rod  having  a  conical  point; 
at  the  other  end  there  was  a  screw  micrometer^  the  contact  end  of  which 
^as  also  made  with  a  conical  point. 
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In  the  ase  of  this  instrument  two  center-punch  marks  12  inches  apart 
were  made  on  the  base  of  the  rail.  The  conical  points  of  the  instru- 
ment entered  these  center-punch  marks  and  furnished  definite  contact 
points  with  the  rail.  The  instrument  was  then  leveled  and  the  changes 
i^  slope,  when  the  rail  was  affected  by  €he  locomotive,  was  measured  from 
this  initial  adjustment  of  the  level  bubble. 

The  photograph  shows  the  slope  instrument  resting  on  the  second 
tie  to  the  right  of  the  fiber-stress  micrometer.  The  rails  examined 
ranged  in  weight  from  60  to  100  pounds  per  yard,  and  were  supported 
on  oak  ties  resting  on  cinder,  gravel,  and  stone  ballast  In  the  case  of 
the  Pennsylvania  Eailroad. 

On  the  Boston  and  Albany  Railroad,  yellow-pine  ties,  with  shoulder 
tie  plates,  were  used,  the  roadbed  being  ballasted  with  gravel,  wbicli 
was  in  a  frozen  condition  at  the  time  of  the  tests. 

The  general  dimensions  are  given  in  Table  No.  1. 

A  heavy  type  of  freight  and  passenger  locomotive  was  employed,  the 
weights  of  which  are  recorded  in  Table  No.  2. 

Ueferring  to  the  tests  on  the  Pennsylvania  Railroad,  the  tensile  fiber 
stresses  developed  under  the  weight  of  the  driving  wheels  ranged  from 
iijHlO  to  19,640  pounds  per  square  inch,  and  the  compressive  stressses, 
when  the  gauged  length  was  between  wheels,  reached  7,880  pounds  per 
square  inch. 

These  values  belonged  to  the  rails  in  their  ordinary  condition  of 
BiTvice.  A  tie  was  removed  from  the  track,  laid  with  rails  1(K)  pounds 
to  the  yard,  which  increased  the  distance  between  centers  of  ties  to  r>2 
inches,  and  here  the  maximum  tensilestress  developed  wasl8,970 pounds 
per  square  inch  against  9,840  pounds  per  square  inch  for  another  rail 
of  the  same  section  resting  on  ties  26  inches  ai)art. 

A  splice  bar  on  a  70-pound  rail  was  strained  to  22,140  pounds  per 
square  inch  tension  and  8,300  pounds  per  square  inch  compression  stress 
by  the  drivers  of  passenger  engine  No.  809. 

Table  No.  3  shows  the  maximum  tensile  fiber  stress  caused  by  the 
wheels  of  the  pilot,  engine,  and  tender  on  the  different  rails  and  kinds 
of  ballast,  also  the  maximum  compression  stresses  develox)ed  in  e^ioh 
experiment. 

These  figures  will  be  accepted  as  representing  the  range  of  fiber 
stresses  expected  in  track  which  is  in  usual  first-class  condition  and 
under  the  static  loads  here  given. 

The  place  of  observation  in  these  experiments  was  between  ties  and 
about  one-quarter  the  length  of  the  rail  from  the  end. 

From  the  irregular  manner  in  which  the  stresses  were  developed  in 
the  different  weights  of  rails,  it  is  evident  that  the  peculiar  condition 
of  the  track  at  individual  rails  hafi  an  important  influence  on  the 
magnitude  of  the  fiber  stresses. 

The  lightest  section  of  rail  examined,  60  pounds  -per  yard,  restinfj 
on  ties  on  gravel  ballast,  gave  exceptionally  low  fiber  stresses,  and  it 
will  be  seen  tliat  this  rail  was  depressed  a  correspondingly  small  amount. 

So  much  variation  is  found  in  the  stresses  as  to  practically  obscure 
the  relative  strengths  of  the  different  weights  of  rails,  and  it  seems 
necessary  to  compare  the  extreme  sections  to  show  a  well-defined  dif- 
ference in  the  maximum  stresses. 

Computations  have  been  made  to  show  the  equivalent  free  spans  of 
the  rails  corresponding  to  the  measured  stresses;  that  is,  given  the 
load  and  strain  developed,  then  computing  what  the  free  span  should 
be  to  account  for  the  stress  found.  In  these  computations  the  rails  are 
considered  as  supported  at  two  places  and  loaded  midway. 
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The  results  of  these  oomputatioDS  are  given  in  Table  No.  5,  from  whicli 
it  api)ear8  that  the  equivalent  span  is  found  to  have  a  value  much  lower 
than  the  distance  from  center  to  center  of  ties  in  some  cases  and  a 
much  greater  value  in  others. 

Those  cases  in  which  the  equivalent  span  is  greater  than  the  distance 
from  center  to  center  of  ties  are  shown  in  heavy-faced  type,  and  are 
the  ones  generally  caused  by  the  outside  wheels  of  the  locomotive  or 
wheels  next  a  wide  unloaded  space  on  the  rail. 

A  small  instrumental  error  in  measuring  the  strains  necessarily  leads 
t)  a  large  error  in  deducing  the  equivalent  free  span.  The  results 
derived,  however,  are  believcid  to  closely  represent  their  true  purported 
valu&s. 

So  different  are  the  computed  spans  based  on  the  measured  strains 
from  the  spacing  of  the  ties,  that  it  would  evidently  be  impracticable  to 
cijmpiite  the  fiber  stresses  in  the  rail  from  the  data  furnished  by  the 
(iioiensions  of  the  rail,  the  spacing  of  the  ties,  and  the  load  on  the  wheels, 
at  least  taking  rails  as  they  exist  in  ordinary  track. 

On  account  of  the  peculiar  conditions  influencing  the  behavior  of  the 
individual  rails,  the  relative  values  of  the  different  kinds  of  ballast  arc 
ieiS  conspicuously  shown  in  the  fiber-stress  experiments  than  in  the 
series  on  the  depression  of  the  rails. 

The  relative  effects  of  the  several  wheels  of  the  locomotives  are 
^liown  with  greater  precision  than  some  other  features  of  the  tests, 
ioaamuch  as  in  this  comparison  the  action  of  all  wheels  are  referred  to 
the  same  point  on  the  rail. 

Table  No.  4  shows  the  tensile  stresses  developed  per  ton  weight  on 
the  different  wheels  of  each  locomotive  on  the  several  rails. 

From  these  results,  it  appears  that  the  stresses  are  generally  greatest 
Qiider  the  outside  wheels,  the  same  as  remarked  for  the  equivalent 
^pans,  these  two  sets  of  results  being  of  course  proportional  to  each 
other. 

An  examination  of  the  results  shows,  as  an  extreme  ca«e,  that  the 
pilot  wheel  of  freight  engine  No.  557  on  a  60-pound  rail,  with  stone  bal- 
last, gave  a  fiber  stress  of  4,058  pounds  per  square  inch  per  ton  on  the 
^heel,  whereas  the  first  driver  of  the  engine,  per  ton,  strained  the  rail 
^nly  1,G85  pounds  per  square  inch. 

In  this  instance  the  total  stress  per  square  inch  was  the  same  under 
^t^ese  two  wheels,  namely  11,160  pounds,  although  the  weight  on  the 
^vers  was  more  than  twice  that  on  the  pilot  wheel. 

Thronghout  this  and  earlier  series  of  track  experiments  the  same 
teudency  has  been  found,  the  outside  wheels  exerting  the  most  severe 
^tion  on  the  rails  in  proportion  to  the  weights  which  they  carry. 

The  maximum  and  minimum  tensile  stresses  per  ton  on  the  dillereut 
wheels  are  shown  in  Table  No.  5. 

Illustrative  of  the  influence  which  the  condition  of  the  roadbed  has 
^fl  the  fiber  stresses,  the  60-pound  rail  on  gravel  ballast  showed  1,247 
pounds  per  square  inch  stress  per  ton  under  the  pilot  wheel  of  the 
^^im,  whereas,  with  the  same  weight  of  rail  on  stone  ballast,  the  same 
^heel  gave  4,068  pounds  per  square  inch. 

On  the  100-ix)und  rail,  with  stone  ballast,  the  same  pilot  wheel  per 
ton  developed  1,276  pounds  i>er  square  inch  tensile  stress. 

With  relation  to  the  effects  of  the  two  classes  of  locomotives,  on  some 
J^ils  the  stresses  were  less  for  the  passenger  drivers  per  ton  than  for 
the  drivers  of  the  freight  engine.  On  other  rails  the  ettects  were 
revei'sed,  and  again  the  two  classes  gave  substantially  the  same  results 
on  certain  other  rails. 
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This  balancing  of  results,  so  far  as  shown  by  the  present  experiments, 
indicates  no  decided  dillerence  per  ton  on  the  wheels  between  the 
freight  and  passenger  drivers. 

It  is  probable  that  the  weight  on  one  driver  more  or  less  influences 
the  effects  on  the  rail  of  the  other  drivers  of  the  same  engine,  and  the 
spacing  of  the  ties  and  tamping  of  the  ballast  might  at  times  favor  one 
engine  or  the  other,  accounting  in  a  measure  for  the  variable  results 
and  tending  to  explain  why  tlie  maximum  and  minimum  effects  are 
found  under  different  wheels  in  different  experiments. 

The  fiber-stress  experiments  on  the  Boston  and  Albany  Eailroad  were 
made  on  rails  95  pounds  per  yard,  on  frozen  gravel  ballast,  and  observa- 
tions were  taken  at  several  points  along  the  length  of  the  rails. 

The  observations  on  rail  Ko.  1  were  made  with  the  rail  in  the  condi- 
tion in  which  it  was  found  in  the  track.  There  was  some  looseness 
between  the  tie  plates  and  the  rail  and  ties,  which  in  rail  No.  2  was 
diminished  as  far  as  possible  by  redriving  the  spikes  and  by  the  use  ul 
a  number  of  additional  ones. 

This  is  the  only  instance  in  which  spikes  were  redriven  before  testing. 

Rail  No.  1  was  examined  at  two,  and  No.  2  was  examined  at  seven 
places  along  its  length. 

The  tensile  fiber  stresses  at  the  first  end  of  rail  No.  2  wei-e  higher 
than  those  developed  at  the  middle  and  near  the  second  end  of  the  rail. 

In  this  rail,  as  the  tensile  stresses  diminished  at  the  second  end  the 
compressive  stresses  increased.  At  the  space  M,  33  inches  from  the 
end  of  the  rail,  the  compressive  stress  in  the  base  reached  7,C30  pounds 
per  square  inch  when  this  space  was  midway  the  drivers.  The  same 
stress  was  also  shown  when  the  space  was  between  the  tender  trucks. 

Concerning  the  relation  between  the  fiber  stress  developed  and  the 
total  depression  of  the  rail,  the  evidence  generally  favors  the  de<liie- 
tion  that  diminished  depression  will  be  accompanied  by  diminished 
fiber  stress. 

The  diagrams  representing  the  depression  of  the  rails  examined  on  the 
Pennsylvania  Kailroad  show  with  the  60-pound  rails  the  least  depres- 
sion on  the  gravel  ballast,  the  order  of  rigidity  being  gravel,  stone,  and 
cinder  ballast.  With  the  7()-pound  sections  the  order  of  rigidity  is 
gravel,  cinder,  and  stone  ballast. 

Under  the  85-pound  rails  the  stone  ballast  gave  greater  rigidity  than 
the  gravel.  No  test  for  depression  was  made  with  cinder  ballast  under 
the  85-pound  rails,  and  only  stone  ballast  was  used  under  the  100-pound 
rails. 

Table  No.  7  states  the  mean  depression  of  the  driving  wheels,  and 
also  the  mean  depression  of  all  the  other  wheels  of  the  locomotive  in 
each  exi)erinient.  There  is  in  the  table  a  column  of  differences,  which 
states  the  excess  of  depression  of  the  drivers  over  that  of  the  other 
wheels. 

The  column  of  differences  is  useful  in  showing  the  additional  de])res- 
sion  of  the  rails  under  the  weights  of  the  driving  wheels  after  they  have 
been  loaded  by  the  other  wheels.  The  rails  which  displayed  the  great- 
est depression  were  somewhat  loosely  floated  by  the  ballast,  but  it  doe>1 
not  appear  that  the  rail  in  any  case  was  brought  to  a  condition  of 
extreme  rigidity  by  the  pilot  and  tender  wheels,  the  greater  weight  of\ 
the  drivers  causing  additional  depression. 

Under  the  00  and  70  pound  sections  the  gravel  ballast  gave  the 
greatest  rigidity  under  the  drivers  as  well  as  under  the  other  wheels, 
and  in  the  eolunm  of  differences  the  excess  of  depression  was  least  for 
this  kind  of  ballast. 
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The  total  depression  with  tlie  S5-x>onnd  rails  was  less  for  the  stone 
tliau  for  the  gravel  ballast,  although  the  excess  of  depression  under 
the  drivers  was  practically  the  same  in  the  two  cases. 

Tbe  depression  of  the  rails  on  frozen  gravel  ballast,  in  which  there 
was  no  visible  movement  of  the  ties,  would  seem  to  represent  about 
the  attainable  limit  of  rigidity  in  track  on  wooden  ties. 

A  comparison,  however,  of  rails  Nos.  1  and  2  on  the  Boston  and  Albany 
Kailroad  shows  that  under  working  conditions  rail  No.  1  was  not  in  so 
rigid  a  condition  as  it  was  practicable  to  put  the  other  rail  by  redriving 
tbe  8pikes. 

The  fact  that  the  60-pound  rail  on  gravel  compares  favorably  with 
the  heavier  section  on  the  frozen  ballast  indicates  that  this  light  sec- 
tion of  rail  was  in  a  condition  approaching  maximum  rigidity. 

Diagrams  Nos.  32  to  36,  inclusive,  show  the  results  of  the  slope  testa. 

The  instrument  employed  covered  a  length  of  12  inches  on  the  outer 
fiaDge  of  the  base  of  the  rail,  hence  the  figures  given  refer  to  the  dif- 
ftrence  in  level  on  a  chord  of  12  inches. 

The  approach  of  the  locomotive  was  felt  for  a  distance  of  12  to  15 
ieet  in  front  of  the  first  wheel.  The  first  observed  movement  was  an 
upward  one,  the  inclination  of  the  rail  sloping  in  a  direction  ft'om  the 
kioomotive.  This  was  followed  by  a  reversal  in  the  direction  of  the  incli- 
nation, which  then  sloped  toward  the  locomotive. 

As  the  several  wheels  successively  passed  over  the  place  of  observa- 
tion the  inclination  of  the  slope  reached  a  maximum  and  was  reversed 
in  direction,  these  motions  being  repeated  under  each  wheel  with  some 
modifications,  according  to  the  condition  of  the  track. 

After  the  locomotive  had  passed  over  the  place  of  observation  the 
inclination  gradually  diminished,  and  eventually  the  rail  practically  re- 
named its  original  level.  A  very  critical  examination  led  to  the  conclu- 
^on  that  each  passage  of  a  locomotive  left  the  rail  in  a  slightly  different 
state  than  it  before  occupied,  and  that  some  sluggishness  of  recovery 
in  the  ballast  had  an  influence  on  these  minute  displacements. 


lABUi  No.  1.— 

BaHroad  traek 

Weight 
per  yard. 

Height. 

Widtli 
of  haae. 

Width 
of  head. 

Thick- 

neaaof 

web. 

Moment 

of  inertia 

I. 

MomoDt 

ofre- 
Aiiitance 

Distance,  neatral 
axia  to  oQtaide  fiber. 

Headf». 

Baaen' 

W 
70 
96 
100 

T 

/neftet. 

it 

JfidbM. 
t 

1 

14.222 
18.065 
26.374 
38.057 
82.28 

0.003 
8.282 
10.853 
14. 812 
18.663 

Inehet. 
2.125 
2.32 
2.67 
2.87 
106 

Tnehen. 
2.126 
2.18 
2.43 
2.63 
2.38 
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Taiilr  No.  2. —  U'dghls  of  locomoHve$. 


Locomotive. 


PaHHengcr,  No.  809, 
classPk. 


raiiaeiigor,  Ko.1516, 
claaeT. 


Freight,    No.    557, 


PiiM80iigi;r,  No.  209, 
E.  and  A.  li.  U. 


Total. 


Pounds. 


197,050 


222.500 


188,600 


199,700 


£iii(ijic. 


Pilot.     Drivers. 


rounds. 


39,750 


50,300 


11,000 


40,700 


Tondor. 


Pounds. 
87,300 

95,200 
113,800 

75,000 


Pounds. 

70, 


i,ooo| 


77,ooa 


G3,j 


84,000i 


Weight  per  wlie«L 
Wbeel. 


Pilot 

Driver,  first... 
Driver,  Booond. 
Teudor  


Pilot 

Driver,  tlnit... 
Driver,  oooond. 
Tender 


Pilot 

Driver,  first... 
Driver,  second. 
Driver,  thlnl . . 
Driver,  fourth . 
Tender 


Pilot 

Drivor,  first... 
Driver,  st'oond. 

Tender  

First  truck 

iSocoud  truck . . 


Pounds. !    Tons 


9,937 
21,750 
21,000 

8,750 

12,575 
24.2!K) 
23,350 
12,833 

5.500 
13, 250 
13.750 
15,050 
14, 250 

7,975 

10, 175 
18,750 
18,750 


9,250 
11,760 


4.968 
10.1*75 
10.  y.iu 

4.373 

6.287 

12.  rr. 

11.675 
6.416 

2,750 
6.625 
6.K75 
7.Ki:» 
7.125 
3.987 

5.0K7 
9.  .IT.'. 

u.  a7,'i 


4.6'>5 

5.875 


Table  No.  S.— Maximum  fibei^  $tre$9e9  in  base  of  rail. 


Kail, 

wi'ij^ht 

per 

yard. 


Pounds. 
60 
60 
60 

60 

70 
70 
70 
70 
70 
70 
70 


85 
85 
85 
85 
85 

100 
lOU 

ICO 

96 

96 


Ballast. 


Gravel. 
....do. 
Stum*.. 
do. 


Cinder 

Gravel 

...do 

Stone 

do 

Bridge 

Splice  bar . 


Cinder.. 
...  do., 
....do.. 
Gravel.  - 

do.. 

do.. 

Stone . . . 
...do.. 


do 

Stono,  tie  re- 
moved. 
Stone  


Frozen  gravel, 
rail  No.  1. 

Fn>7.eu  gravel, 
rail  No.  2. 


Loootuotlve. 


PanHonger.  Ko.  809,  class  Pk. 

Freiglit,  No.  557.  <•!»»»  R 

Passenger,  No.  809,  class  Pk. 
Freight,  No.  557,  class  K. . . . 


Passenger,  No,  809,  class  Pk. 

....do7... 

FrcMght,  No.  557,  class  R 

PasHenger,  No.  809,  class  Pk. 

Freight,  No.  557.  ohiss  R 

Passenger,  No.  809,  class  Pk. 
do 


Passenger,  No.  800,  class  Pk. 
Passenger,  No.  1515.  class  T. . 

Freiglit,  No,  557,  elnss  R 

Passenser,  No.  809.  cIiias  Pk . . 
Passenger.  No.  1515,  class  T . . 

Freight,  No.  557,  class  R 

PasHcneer,  No.  800,  cla«n  Pk.. 
Freight,  No.  557,  clasM  R 


Pasm^iger,  No.  809,  class  Pk. 
do 


Freight,  No.  557,  class  R 

Passenger,  No.  209,  U.  and  A.  R.  R. 
....do 


Pilot. 


Pounds. 
6,180 
3,430 
11,860 
11,160 

10, 7M 
8,970 
7.500 

10, 070 
6.470 
9.450 

13,840 


Tensile  fiber  stress  per  ;  (!onipreu-l 
square  inch.  Riv„  hIh  r 

'stn-HMin-r 

^^^-   Tender.    *?»"?" 
ers.      '-«>""«'*•      inch.    , 


Pounds. 
11.670 
7.  .WO 
19.540 
16,050 

17, 170 
18,620 
13,700 
14,300 
11,510 
18.180 
22, 140 


7,160  10.030 
5,730  12,180 
3,580  10,030 
10.750  12,180 
9,310  i  17,120 
7.100  I  10.030 
7.100  10,760 
4, 300  10, 030 


6,320 
10,540 

3,510 

6,870 

7,630 


9,840 
18,970 

8,430 

0,920 

11,450 


Pound*. 
2,750 
3,430 
9,770  ! 
9,770  ! 

10,020  ■ 
8.280 
6, 210 
7,910 
6,470 

10, 910 
9,230 

5.020 

7,880 
5,020 
6,450 
9,310 
2,870 
4,300 
5,020 

5,620 
6,430 


Pouvd: 
1,370 

600 
3,4M 
1,400 

4.290 
5.  SIM 
4.  tvJO 
6,470 
2.880 
2,lfU 
8.300 

4,  3(Kl 

A.:m  j 

5.  rjy 

7.K^('    I 

4.:ii>o  I 

3,58l»    ' 

4.220    . 
2,110 


4.220  !  2,810 
6, 870  3, 050 
6,870  '  a7,630 


a  Taken  at  different  point  on  the  rail. 
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Tabub  No.  l.—Teanle  Jibw  flreMea  in  hatea   of  raiU  per  Urn  weight  on  the  different 

wkeeU. 

FAI3SEN6BB  LOCOMOTIVlfiS. 


yira. 


Looomoiire. 


fiallMt. 


T^nailo  fiber  streu  per  ton  weight  on  wheels  of— 


PUot. 


Driven. 


I 


Tender. 


I 


Lb§. 

A 

6 


79 
70 

»D 

»L 
»B 

tSD 
»H 
»K. 
iSL 
tSM 


iro.809,elaBaPk 

do , 

Ko.l515,o]aMT. 

Na80»,c]aasFk. 

do 

do 

lfo.U15,c]amT.. 

Na80O,elMsPk. 

do 

do 

do 

do 


Cinder.. 
....do.. 
....do.. 


Gravel. 
....do . 
....do. 


..do ..... 

..do 


Stone 

— do 

....do 

....do 

Stone,  tie  ze- 
moTod. 


Bridge 

SpUoe  bar  . 


No.  209,  B.  and  A. 
B.B. 

....do 

....do 


....do. 
....do. 
...do. 
...do. 
...do. 
....do. 


FrosensraTel, 
rail  No.  1. 

....do 

Frozenffravelf 
rail  ifo.  2. 

....do 

....do 

....do 

....do 

....do 

....do 


Lb*. 

2,160 

1,441 

911 

1,244 
1,806 
2,164 
1,481 

2,387 
2,027 
1.441 
1,272 
2,122 


1,46B 
2,786 

1,199 

1,361 
1,500 

1.361 
1,500 
1,500 

9U0 
1,060 

751 


Lb9. 

2,017 
T21 
911 

829 

1,805 

366 

911 

2,387 

1,167 

866 

566 

1,415 


1,002 
2,228 

900 

1,060 
1.351 

1,060 

1,060 

1,050 

301 

149 

600 


Lb$, 

1,578 

940 

946 

1,073 
1,585 
1.054 
1,850 

1,708 

1,323 

889 

905 

1.422 


1,672 
1.607 

733 

977 
1.139 

1.026 
814 
895 
489 
408 
651 


Lb». 

1.568 

916 

1.043 

949 
1,700 
1. 112 
1.486 

1,784 

1.814 

785 

809 

1,732 


1,328 
2.022 

977 

1,058 
1.221 

1.221 

1,139 

1,025 

570 

651 

738 


Lb9, 
1.700 
1,147 
1,228 


Lb9, 

1,799 

666 

782 


471  629 

1,262  1,785 

1,474  I  1.474 

893  I  1.116 


1,595 
1,152 

642 
1,607 


2,327 
1.897 

669 

826 
990 

1,319 

1,155 

1,156 

331 

331 

669 


1.013 

I  1. 152 

818 

642 

1,607 


1.996 
1,477 

878 

826 

1,485 

1,485 
1,155 
1.155 
0 
-164 
495 


Lb$. 

1.634 

656 

1,116 

629 
1.262 
1.147 
1.451 

1.596 

1,152 

818 

6i2 

1,285 


1.996 
1,687 

909 

1.038 
909 

1,038 
909 

1,160 

0 

129 

619 


LbM. 

2.290 

983 


620 
1.8»3 
1.474 


2.279 
1,808 
98:{ 
1,  28.-1 
1,927 


2,494 
2,110 

1,160 

1,169 
9U9 

1,038 
1,038 

510 
26(1 
650 


7BBI6HT  LOCOMOTIYS. 


•eight 
jraid. 


I      85 


60 
70 
85 
100 


LoeooftotiTe. 


ITo.  567,  olaasB. 


.do. 
.do. 
.do. 


....do. 
....do. 
....do. 
....do. 


BallMt. 


Cinder. 

Gravel.. 
.....do. 
.....do. 


Stone.. 
.....do. 

do. 

.....do. 


Pilot 


Tensile  fiber  atreaa  per  ton  weight  on  whoela  of— 


Lb». 
1,302 

1.247 
2,760 
2,604 

4,058 
2,353 
1,564 
1,276 


Drivers. 


Lbn. 
540 

518 

1,250 

974 

1,685 
761 
866 
424 


Lbs. 
1,041 

999 
1,805 
1,146 

2,385 

1,046 

1,041 

5U 


Lb9. 

366 

878 

1,323 

824 

1,872 

1,011 

782 

718 


Lb9. 
1,408 

1,060 
2.512 
1.408 

2,056 
1,616 
1.408 
1,188 


Tender. 


Lbt. 
898 

860 

1,558 

720 

2,450 

1,264 

1.078 

705 


Lbs. 


617 

1,384 

720 

1,026 
1,084 


Lh». 
720 


1,038 
369 

2,275 
903 
898 
351 


Lbs. 
1,259 

860 

1,384 

720 

2.450 
1,623 
1.259 
1,068 


H.  Poc.  54- 


-20 
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Tablk  No.  5. — Maximum  and  tiitiifiiiiim  t€nHle  $trene$  per  tan  on  the  difftrent  wkteU. 


Rail, 
^^'fi^*\    BalUst. 
yard. 


Lbs. 
60 

00 
60 

60 
70 

70 
70 
70 


100 
100 
100 
05 


05 


Grarel. 


....do. 

StODO  . . 


....do... 
Cinder — 


Gravel. 
....do, 
Stoue . . 


do..., 

Bridge... 

Splice  bar 

Cinder — 

....do... 


...do... 
G  ravel.. - 


.do. 


...do... 
Stone  — 


Stone,  tie 

removed. 

Stone 


Frozen 
gravel, 
rallNo.l. 


Fro  IS  en 
grii  vel, 
railNo.2. 


Looomotive. 


Paiwenffer,  No.  800,  class 

l»k. 
Freight,  No.  557,  claas  R 
Paseenger,  No.BOO.claaa 

Pk. 
Freight,  No.  557.  clara  R. 
Pantienger,  No.SOO.claes 

Pk. 

do 

Freight,  No.  567,  class  R. 
Panseoger,  No.809,class 

Pk. 

Freight,  No.  557,  class  R. 
PasKenger,  No.  800,clas8 

Pk. 
do 


.do. 


PaAseng 


No.     1515, 


iger, 

class  T. 
Freight,  No.  557.  class  R 
Passenger,  No.  809,  class 

Pk. 
Passenger,     No.     1615, 

class  T. 
Freight,  No.  557.  class  R. 
PaHsonger,  No.  809,  class 

Freight,  No.  557,  class  R. 

Passenger,  No.  809,  class 

Pk.   * 
....do 


Freight,  No.  557,  class  R 

Passenger,  No.  209,  B.   C 
and  A.  R.  R. 


.do. 


Maximum  stress. 


Wheel. 


First  pilot.. 


Pilot... 
...do. 


do 

Fourth  tender, 


....do 

Pilot 

First  pilot. 


PUot 

Fourth  tender. 


First  pilot.... 

....do 

First  tender.. 


Fourth  driver. 
First  pilot 


.do. 


Pilot 

First  pilot. 

Pilot 

First  pilot. 

....do 

Pilot 


First  pilot. 
....do..... 
....do 


Second  tender. 

First  pilot 

do 

....do 


.do. 
.do. 


Per 

square 
inch. 


Pounds. 
1,2U 

1.247 
2,387 

4,068 
2,200 

1,803 
2,700 
2,027 

2,353 
2,404 

2,789 

1,441 

1,228 

1,408 
2,104 

1,481 

2,604 
1,441 

1,564 

1,272 

2,122 

1,276 

1,199 
1,351 
1,500 


1,486 

1,600 

1,500 

900 

1,050 

751 


Minimum  stress. 


WheeL 


First  tender.. 

First  driver. . . 
Third  tender.. 

First  driver... 
Second  driver. 

First  tender.. 
Third  tender.. 
First,  second, 

and  third 

tender. 
First  driver... 
Second  driver. 

Second  tender. 

Second  and 

third  tender. 

Second  pUot.. 

First  driver... 
Second  pilot.. 

First  tender.. 

Third  tender.. 

Second  and 

third  tender. 

Third  driver.. 

Second  pilot. 

Third  tender. 


.do. 


Firstdriver. . 

First  tender.. 

Third  and 
fourth  ten- 
der. 

Firstdriver.. 

....do 

....do 

Second  and 
third  tender. 

Second  tender. 

....do 


IVr 

Bquan' 
inch. 


PovnOi. . 

471    ' 

518 
1.595 

1,685   I 

i,se8  . 

i.aa 
i.u:i8 

1,152 


761 

1,328 

1,477 
654 

782 

540 
866 

893 

350 

818 

732 

566 

1.285 


733 
826 
900 


1,025 
8U 
895 

0 

-1« 
495 
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Uble  No.  6. — EquiraUnt  span  corre$pafiding  to  observed  fiber  stressex — Rail  considircd 
OM  a  beam  supported  at  two  bearings  and  loaticd  at  the  middle. 


PASSENGER  LOCOMOTIVES. 


Lo^wmotlTe. 


I 


Xo.  800.  class  Pk 

do 

No.  1515,  class  T. 

No.  809.  clMsPk. 

«lo  — 

do 

No.  1515,  class  T. 


SO     No.  809,  class  Pk. 

70    do 

-i    do 

do 

...do 


?0  i 


do. 


^  1  No.  209.  B.  and  J 
A.  R.K.  ] 

rf;    do 


B;dlast. 


CMnder. 
....do. 
....do. 

Gravel. 

do. 

..do. 
do. 


Stone 

....do 

do 

....do 

...do 

Bridge 

Rail  No.  1, 
fro74?D  gravel 

do 

Rail  No.  2. 
frozen  jn-avel 

....do.  

....do 

...do 


Sa 

5 


Ins. 
24 
26 


24 

23 

26 

2« 

a  52 

21 

D24 

L32 
B24 

IT  20 
K24 
M22 


PUot, 


Int.  Ivs. 
85. K  a8.4 
31.3  I  15.6 
19.8     19.8 


24     16.6  I  11.1 

24  29.9  '  29.9 

25  I  47.0     18.8 
25    82.1  I  19.8 


81.9    81.9 

83.A  '  19.2 
81.8  18.8 
87.7  16.8 
G2.H     41.9 


24.2 

82.5 

80.6 
40.7 

40.7 
40.7 

28.5 


81.5 

24.4 

28.5 
86.6 

28.5 
28.5 

4.1 


E<iuivalent  span. 
Drivers. 


Tender  wheels. 


a  Tie  removed. 


FREIGUT  LOCOMOTIVE. 

2 

E^l ui  vulva  t  Hpan. 

lUJ, 

c  5 

LocoraotlTe. 

BaUast. 

II 

Driver. 

Teudor  wheels.          1 

T3 

A 

•6 

^ 

1^ 

1 

i 

U 

H 

? 

£ 

i 

1 

S 

iM. 

Inf. 

Ins. 

Ina. 

Ins. 

IM. 

Ins. 

Ins. 

Ins. 

Ins. 

Ins. 

aS 

No.  &57,  class  K.. 

Cinder.. 

26 

28.8 

11.7 

22.6 

8.0 

80.G 

19.5 

19.5 

15.6 

27.8 

60 

do 

Gravel.. 

24 

16.7 

6.9 

13.4 

11.7 

14.2 

11.5 

6.9 

11.6 

11.6 

Til 

do 

....do... 

24 

45.7 

20.7 

20.9 

21.9 

82.1 

25.8 

22.9 

17.2 

22.9 

,         "-^ 

do 

...do... 

26 

56.5 

21.1 

24.9 

17.9 

80.6 

15.6 

15.6 

7.8 

15.6 

do 

Stone... 

24 

54.8 

22.6 

81.8 

25.1 

27.5 

32.8 

25.8 

80.4 

82.8 

do 

....do... 

23 

39.0 

12.6 

17.3 

16.7 

26.8 

20.9 

17.9 

14,9 

26.9 

do 

...do    .. 

20 

88.9 

18.8 

22.6 

15.9 

80.6 

23.4 

19.5 

19.5 

27.8 

h 

do 

....do... 

26 

87.8 

12.6 

15.1 

21.3 

85.0 

20.9 

26.1 

10.4 

81.4 

4SI 
Ifoivalent  span  oompated  by  the  formula  I=p  ,  * 

S= fiber  stress. 

I = moment  of  inertia. 

P:=:load  in  pounds. 

m' =r distance  from  neutral  axis  to  most  remote  tlbor  iu  base. 
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Tablk  No.  7,—lJeprc9$ion  ofraiU, 

Mean  depression  under  the  driving  wheelS;  and  mean  depression  under  the  pilot 
and  tender  wheels. 


liail, 

woij<bt 
IM-ryard, 


Pound». 
60 
60 
60 

70 
70 
70 

85 

85 

100 

d6 
96 


Ballast. 


Cinder. 
Gravel. 
Stone . . 


Cinder. 
Gravel. 
Stone . . 

Gravel. 
Stono.. 

....do. 


Frozen  sravol, 
rail  No.  1. 

Frozen  gravel, 
rail  No.  2, 
spikes  re- 
driven. 


Loconiolivo. 


PHssongor,  No.  809,  class  Pk . 
, . . .  -do 


.do. 


.do. 


.do., 


do. 


.do. 
.do. 


.do. 


Passenger,  No.  200,  B.  and  A.  IL  R. 
....do , 


Drivers. 


Inch. 
.229 
.073 
.162 

.230 
.138 
.277 

.233 
.114 

.168 

.139 

H  .069 
K  .085 
N  .009 


Pilot  and 
t'Cuder. 


Inch. 
.154 

.042 
.122 

.157 
.089 
.2U7 

.184 
.097 

.UG 

.103 

.039 
.059 
.046 


Diflcr- 
euce. 


Iwk. 
.075 
.031 
.010 

.U73 
.04ii 
.07(1 

.WU 
.047 


.036 

.aw 

.020 
.023 


railroad  track  experiment8. 
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LIST  OF  DIAGRAMS. 


No.  of 

I  dU- 


I 

'    I 
I    ^ 

I         7 
I  ^ 

I       11 
I        1« 

I        1-4 

I        '* 
lO 

17 

!       23 

\^ 
1  « 


30 
31 
B2 
33 
34 
35 
30 
37 


41 


42 
43 


45 


LooomoUTo. 


PMfl«niger,  No.  80D,  clan  Pk . 

Freight,  Mo.567,cInita  K 

PftssDnger,  No.  809,  claM  Pk. . 

freight.  No.  557,  elsM  K 

Passenger,  No.  809,  cIms  Pk . 

do 

Freight,  No.  667.  class  R 

PaA}«enger,  No.  809,  class  Pk . . 

Freight;  No.  557,  class  R 

Passenger,  No. 809,  class  Pk. 

do?. 

do 

Pass«Bger,  No.  1615,  class  T.. 

Freight.  No.  557,  class  R 

Passun^r,  No.  809,  class  Pk  . 
Passenf;*^,  No.  1515,  class  T. 

Freight,  No.  557,  class  R 

Passenger,  No.  809,  class  Pk . 

Freight,  No.  557,  class  R 

Passenger,  No.  809,  class  Pk . 
do 


Freight,  No.  557,  class  R 

Passenger,  No.  809,  cUsa  Pk . 
do* 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
-do. 


Passenger,  No.  1515,  class  T . 
FreighC  No.  567,  class  R 

Passenger,  No.  809,  class  Pk. 


.do. 
.do. 


.do. 


Freight,  No.  557.  class  B.. 


Passrn;;pr,  No.  209. 

....do 

do 

....do 


Test. 


Fiher  stress 

.....do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

....do 

do 

do 

do 

...do 

...do 

do 

do 

Fiber  stress  with 
tie  removed. 

Fiber  stress 

Depression 

do 

....do , 

do 

....  do 

do , 

do 

do 

do 

Slope 

do 

do 

do 

do 

Depression 


....do 

Fiber  stress  . 


.do. 


.do. 


Depression  .. 
Filler  stroRS  . 
Depression  .. 
Fiber  ntress  . 


Rail, 
weight 

yard. 


Poundt. 
60 
60 
60 
60 
70 
70 
70 
70 
70 
70 
(a) 


85 
85 
85 
85 
85 
85 
100 
100 

100 
60 
60 
60 
70 
70 
70 
85 
85 

100 
70 
86 
85 
85 

100 
60 

70 

60 

70 

86 

60 

70 

86 

100 

60 

70 

85 

100 

695 

605 

e95 

e95 


Ballast. 


Gravel. 

Do. 
Stone. 

Do. 
Cinder. 
Gravel. 

Do. 
Stone. 

Do. 
Bridge. 

Cinder. 

Do. 

Do. 
Gravel. 

Do. 

Do. 
Stone. 

Do. 

Do. 

Do. 

Do. 
Cinder. 
Gravel. 
Stone. 
Cinder. 
Gravel. 
Stone. 
Gravel. 
Stone. 

Do. 
Gravel. 


Ctader. 
Stone. 

Do. 
Cinder,  gravel, 
and  stone. 

Do. 
Gravel. 

Do. 

Do. 
Stone. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Frozen  gravel. 

Vo. 

Do. 

Do. 


«  Seventy -pound  rail  No.  4,  angle  spllca. 


ftNo.1. 


tfNo.a. 


£1 


'^ 


reAvne^ab'  fuA^erv  orn 


THC  MCMM»  nmiM  CO.  PMOIICMJT««0.  waniMaiuH.  e  c 
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depression  with  the  SS-pound  rails  was  less  for  tbe  stone 

)  gravel  ballast,  although  the  excess  of  depression  under 

ras  practically  the  same  in  the  two  cases. 

«sion  of  the  rails  on  frozen  gravel  ballast,  in  which  there 

[)le  movement  of  the  ties,  would  seem  to  represent  about 

le  limit  of  rigidity  in  track  on  wooden  ties. 

son,  however,  of  rails  Kos.  1  and  2  on  the  Boston  and  Albany 

»ws  that  under  working  conditions  rail  No.  1  was  not  in  so 

ition  as  it  was  practicable  to  put  the  other  rail  by  redriving 

;hat  the  60-pound  rail  on  gravel  compares  favorably  with 
section  on  the  frozen  ballast  indicates  that  this  light  sec- 
ivas  in  a  condition  approaching  maximum  rigidity. 
Kos.  32  to  36,  inclusive,  show  the  results  of  the  slope  test>s. 
iment  employed  covered  a  length  of  12  inches  on  the  outer 
s  base  of  the  rail,  hence  the  figures  given  refer  to  the  dif- 
vel  on  a  chord  of  12  inches. 

>ach  of  the  locomotive  was  felt  for  a  distance  of  12  to  15 
of  the  first  wheel.  The  first  observed  movement  was  an 
the  inclination  of  the  rail  sloping  in  a  direction  from  the 
This  was  followed  by  a  reversal  in  the  direction  of  the  incli- 
h  then  sloped  toward  the  locomotive, 
^eral  wheels  successively  passed  over  the  place  of  observa- 
ination  of  the  slope  reached  a  maximum  and  was  reversed 
these  motions  being  repeated  under  each  wheel  with  some 
s,  according  to  the  condition  of  the  track, 
locomotive  had  passed  over  the  place  of  observation  the 
gradually  diminished,  and  eventually  the  rail  practically  re- 
iginal  level.  A  very  critical  examination  led  to  the  conclu- 
^h  passage  of  a  locomotive  left  the  rail  in  a  slightly  different 
;  before  occupied,  and  that  some  sluggishness  of  recovery 
;t  had  an  influence  on  these  minute  displacements. 

No.  1. — Bailroad  track  experimenU— general  diiiMiwiotM  of  rollt. 


Moment 

Distance,  neutral 

Height. 

Width 
of  bfwe. 

Width 
ofhetMl. 

Thiok- 

nessof 

web. 

MomoDt 

of  inertia 

I. 

of  re- 
Histance 

axis  to  outside  fiber. 

n* 

HmmIii. 

Basen' 

Jnehe$. 

Inehet. 

Inches. 

Inch. 

Inches. 

Inches. 

^ 

It 

IJ. 

14.222 

6.093 

2.125 

2.125 

18.055 

8.282 

2.82 

2.18 

6 

5 

P 

\  \ 

2«.374 

10.853 

2.57 

2.43 

% 

n 

38.957 
8128 

14. 812 
13.563 

2.87 
166 

2.63 
2.38 

i\H^I 


\  I    I      i*> 


3 


^ 
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H0TCHKIS8  4''.7  BAPID-FIBE  GITH. 
No.  5308. 
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Lon^tudinal  side,  A. 
Diameter,  ".664. 
Sectional  area,  .25  square  inclh 
Oaaged  length,  3''. 


Applied  loadB. 

Elongation 
per  inch. 

Snocesalre 
elongation 
per  inch. 

Permanent 
Bet. 

Succesaive 

permanent 

Ret. 

Remarks. 

Total. 

Per  square 
inch. 

r^ottnds. 
250 
1,250 
2.500 

5,  OOO 

6,  2.''0 

7,  fMJO 
8,750 

10,000 
10.250 
10,500 
10,750 
11,000 

11.260 

11.500 
11.750 
12.000 
12,250 
12,500 
13,000 
18,500 
14.000 
14.500 
15,000 
15,500 
10.000 
16.500 
17.000 
17,600 
18.000 
18.500 
19,000 
19,600 
20,000 
21.000 
22,000 
23,420 

Vovndt. 
1,000 
5,000 
10.iK)0 
20,000 
25.000 
30,000 
35,000 
40,000 
41,000 
42.000 
43,000 
44,000 

46.000{ 

48,000 
47,000 
48,000 
40,000 
60,000 
62,000 
64.000 
56,000 
68.000 
80,000 
82.000 
84,000 
68.000 
88,000 
70,000 
72,000 
74,000 
78,000 
78,000 
80,000 
84.000 
88,000 
89.880 

Inch. 
0. 

.000067 
.000200 
.000400 
.000567 
.000833 
.001067 
.001200 
.001233 
.001300 
.001367 
.001400 
.001433 
.005000 
.006967 
.006800 
.007»)3 
.008067 
.009000 
.010667 
.012338 
.014187 
.018000 
.018167 
.020667 
.022667 
.025333 
.027067 
.031000 
.033687 
.037000 
.041667 
.046333 
.052667 
.0700 
.0967 
.1500 

Inch. 
0. 

.000067 
.000133 
.000200 
.000167 
.000266 
.0002:U 
.000133 

.000067 

.000067 

.000033 

.000033 

.003567 

.000967 

.000638 

.000733 

.000734 

.000933 

.001667 

.001666 

.001834 

.001833 

.002167 

.002500 

.002000 

.002666 

.002334 

.003333 

.002867 

.003333 

.004687 

.004668 

.006334 

. 017333 

.0367 

.0633 

InA. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  llmik 

Tensile  strength. 

0. 

0. 

0. 

General  eummary, 

Tonaile  strength  per  square  inch  of  original  section pounds. .    89, 680 

£1  antic  limit  per  aonare  inch  of  original  section do. . .    45, 000 

RlongatioB  per inoh aA4^r mptore inch..      .2300 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001433 

K«duction  in  diameter  at  point  of  rupture do. . .        .  144 

K«dnoii«D  in  area  after  mptura,  per  cent  of  original  section 44. 6 

Position  of  mptore 1".29  from  nock 

Character  of  hrokenanrfiuse .' silky 

Elongatka  of  inch  leotiona "J0-,  ".37,".i8 
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HOTGHKISS 


4''.7-INCH 


BAPID-FIKE   GUN. 


No.  5309. 


Tangential  Bide,  A. 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3''. 


Applied  loads. 

perfaioh. 

SneeeMive 
elongation 
per  inch. 

Pemuwent 
■ek 

Soooeaaive 

permanent 

aei. 

1 

Bemarto. 

ToUl. 

Per  aqnare 
inoh. 

Pounds. 
250 
1,250 
2,500 
6,000 
7,500 
8,750 
10,000 
10,286 
10,600 
10,750 
11,000 
11,260 
11,500 
11,750 
12,000 
12,250 
12,500 
18  000 
18.500 
14,000 
14,500 
15,000 
16.600 
16,000 
16.500 
17,000 
17,600 
18,000 
18,500 
19,000 
19,500 
20,000 
21,000 
22,000 
22.600 
23,000 
23,500 
23,880 

Pounds. 
1,000 
6,000 
10,000 
90,000 
80.000 
35.000 
40,000 
41.000 
42,000 
43,000 
44,000 
46,000 
48.000 
47,000 
48,000 
48.000 
60,000 
52,000 
54.000 
56,000 
58,000 
60.000 
82,000 
84,000 
66,000 
68,000 
70.000 
72,000 
74,000 
76,000 
78,000 
80,000 
84,000 
88,000 
90,000 
92,000 
94,000 
95,440 

InA. 
0. 

.000133 
.000338 
.000867 
.001000 
.001133 
.001367 
.001400 
.001433 
.001407 
.001500 
.001633 
.002033 
.002667 
.004167 
.004733 
.005333 
.006733 

.Quaooo 

.OOMSS 

.010967 

.012667 

.014167 

.016187 

.018000 

.0a0467 

.022100 

.024333 

.027000 

.029667 

. 032167 

.036667 

.0467 

.0567 

.0633 

.0733 

.0900 

.1238 

InA. 
0. 

.000183 
.000200 
.000334 
.000333 
.000138 
.000284 
.000033 
.000033 
.000084 
.000033 
.000183 
.000400 
.000634 
.001500 
.000586 
.000600 
.001400 
.001287 
.001433 
.001534 
.001700 
.001500 
.002000 
.001833 
.002287 
.001833 
.00'i233 
.002667 
.002667 
.002500 
.003500 
.011033 
.0100 
.0086 
.0100 
.0167 
.0333 

Jnek, 
0. 

0. 

In€h. 

0. 

Initial  load. 
Elaatle  limit. 

TenaOe  strength. 

0. 

.000083 

.000033 

Oensral  »»mm4irp» 

Tensile  atrengtb  per  square  inoh  of  oriffinal  aootion ponnds..   ^^ 

Elastiolimitpersqnare  inch  of  original  section do...   44,0w 

Elongation  per  incii  after  rapture inch..      M** 

Elongation  per  inch  under  strain  at  elastic  limit do...  -^^^ 

Eedaction  in  diameter  at  point  of  rupture ..do...      '^ 

Bedootion  in  aroa  after  rupture,  per  cent  of  original  neotion ^^j 

Position  of  rupture ".80froraD«ci 

Character  of  broken  surface granular;  radiating  from  a  small  dull  spot  in  the  ciroamferoDM* 

Sorfaoe  oraoks  developed  in  the  vicinity  of  the  place  of  mptiuv^ 
KUmgaaon  of  inch seottona .'..^.. .:  ".06^  "^  "^ 


HOTCHKISS   4    .7-INCH    RAPID-FIRE    GUN. 
No.  5310. 
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Liongitadmal  side,  B. 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Ganged  length,  2''. 


Applied  loads. 

ElOBffation 
permoh. 

SaccenMive 
eloo^ation 
per  inch. 

Permiment 
set. 

SnocenBiTC 

KeniarkH. 

Totol. 

Per  sqnaro 
inch. 

perinanent 
set. 

ruundt. 

200 

1.000 

2,000 

4,000 

e,ooo 

7,000 

8,000 

8,200 

8,400 

8,600 

8,800 

9,000 

9,200 

9.400 

9,600 

9,800 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

12,400 

12,800 

13,200 

13,600 

14,000 

14,400 

14,800 

15,200 

15,600 

16,000 

16,800 

17.600 

18,000 

18,190 

Pounds. 
1,000 
5,000 
10,000 
20.000 
30,000 
35,000 
40,000 
41,000 
42.000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
62.000 
54,000 
56,000 
58,000 
60.000 
62.000 
64.000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
84,000 
88,000 
90,000 
90,950 

Inch. 
0. 
.000007 
. 0002C7 
.000433 
.000700 
.000867 
.000967 
.001000 
.001000 
.001033 
.001067 
.002667 
.003867 
.004067 
.004667 
. 005033 
.005600 
.006607 
.007667 
.008838 
.010000 
.011367 
.012600 
.014167 
.015800 
.017500 
.  019333 
.021200 
.023500 
.026000 
.028667 
.031667 
.0433 
.0567 
.0733 
.1000 

Ineh. 
0. 

. 000007 
.0<K)200 
.000100 
. 000207 
.000167 
.000100 
.000033 
0. 
.000033 
.O0OU34 
.OOIWO 
.001200 
.  000200 
.OOOUOO 
.000366 
.000507 
.001067 
.001000 
.001166 
.  001167 
.001367 
.001207 
.001667 
.001633 
.001700 
.001833 
.001867 
.002300 
.  002"»00 
. 002667 
.003000 
.011633 
.0134 
.0166 
.0267 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initial  load. 
I01a«tic  Umit 

0. 

0. 





1 

1 

1 

Tensile  strength. 

General  summary. 

Tendto  ctrangth  per  square  inch  of  orieinal  section pounds..     90,950 

Klastfo  limit  per  souare  inch  of  origin-alsection do. . .      44,  OOU 

TSlonfiBiJon  per  incn  after  rnptare inch. .       .  1700 

Eloogation  per  inch  under  strain  at  elastic  limit do. . .    .  001007 

fiedaction  in  diaraeter  at  point  of  rapture do. . .         .  12'» 

fiedaction  in  area  after  rupture,  per  cent  of  original  section do . . .         43. 3 

Position  of  rnptnre ".95  from  nock 

Ciiaracterof  broken  surface sillty 

Elongation  of  inch  sections ".18,  ".38 
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H0TCHKI8S   4    .7-INCll    RAPID-FIBE    GUN. 
No,  5311. 


Tangential  side,  B. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied  IomU. 


Total. 


Povndt. 
21*0 

i.2r»o 
2,  r.oy 

5,WJ0 
7.  5()0 
K,750 
10.  (KK) 
1U.250 
10.900 
10.750 
11  000 
11,250 

li.r.oo 

ll,7f>0 
12, 000 

12.  2:k) 

12.  r.oo 

13.  (JOO 

13.  r.(K) 

14,000 
14.500 
15,000 
15, 500 
16,000 
Ifi.  500 
17,000 
17,500 
IK.  000 
18.500 
19,  000 
10.  500 
20,000 
21.000 
22.000 
22.  500 
23.000 
23.040 


Per  ftqnare 
inch. 


Ptmndt. 
1,000 
5.000 
10.000 
20,000 
30,  000 
35,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
40,000 
50,000 
52.000 
54.000 
56,000 
58,000 
60,000 
62,000 
64,000 
06,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
KO.OOO 
84,000 
88,000 
00,000 
92,000 
02,160 


Elon^tion 
per  haoh. 


Inch. 
0. 

.000067 
.000267 

. 000567 

.  owmz 

.001067 

.  001267 

.001300 

.001333 

. 001367 

.001400 

.001433 

.001700 

.003333 

.004133 

.004667 

.005000 

.007167 

.008667 

.OIOIKM) 

.012000 

.014000 

.016000 

.018000 

.020000 

.022667 

.025000 

.  027667 

.030667 

.034000 

.0:^8000 

.041667 

.  0567 

.0667 

.0833 

.1167 

.1333 


SuccesfiiTe 
elnnjratiion 
por  inoh. 


Inek. 
0. 
.000067 

.  0(K)2iM) 
.000300 
.  WiV.'M 

.oooi:i4 

. 000200 
.0(MM)33 

.o^»oo:j3 

.  00OU34 
.000033 
. 000033 
. 000267 
. 000800 
.000800 
.  000534 
.000933 
.001567 
.001.500 
.001333 
.  002000 
,  OOLtRH) 
. 002U00 
.  0U2lK)O 
.002000 
.  002<W7 
.  0023,33 
.002667 
.  003(H)0 

.  oo:j.J33 

.  004(MW 

. C03«fi7 

.015033 

.0100 

.0166 

.0334 

.0166 


sot. 


Ineh. 


Inch. 


0 
0 

6 


Rem  Arks. 


Initial  load. 


Kl.nsUo  limit. 


ToDsilo  strength. 


General  summary, 

TAnsilo  strength  por  sqn&ro  inch  of  orif^nal  section ponnda..      92.  lf<0 

Klantio  limit  p*»r  square  inch  of  original  Kwtion do...      45,0i«.» 

Klongsition  pi^r  Jnfli  after  rnpture inch..         .2167 

Elongation  imt  inch  nnder  stmin  at elaaticliniit do...    .0«H4:!3 

Keduction  in  diamctor  at  point  of  niptnro do...  .124 

Kodiiotion  in  nroa  after  rnptn re,  por  cent  of  original  section ,'r.«.  2 

Posilion  of  ruptnro 1".49  fVom  n, ,  k 

Character  of  broken  surface silkv 

Elougstion  of  inoh  sections ".14,".32\".i«> 


BUILDING  MATERIAL. 


NATURAL  STONES,  BRICKS,  AND  CEMENT. 


COMPRESSION  TESTS,  COMPRESSIVE  ELASTIC  PROPERTIES, 
TRANSVERSE  TESTS,  SHEARING  TESTS, 


TABLE  SHOWING  EXPANSION  AND  OONTRACniON  OF  STONES, 
AND  G0£Fn(3ENTS  OF  EXPANSION. 
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BxniDnro  kateeial. 

These  tests,  continued  from  the  previous  year,  comprise  the  tests  of 
stoues,  bricks,  cement,  and  fire-proof  material. 

Tests  have  been  made  by  compression,  transverse  and  shearing 
stresses,  the  compressive  elastic  properties  determined,  also  the  coeffi- 
cients of  expansion  of  the  stones  in  water  baths,  the  absorption  of  water 
by  the  brick,  and  chemical  analyses  determined. 

The  compression  tests  of  the  stones  were  made  with  4-inch  cubes. 

The  bricks  were  tested  flatwise  unless  otherwise  stated. 

The  transverse  tests  of  stones  were  made  with  specimens  4"x  6"x  24" 
long,  the  shearing  specimens  having  the  same  cross-section  dimensions, 
but  were  12  inches  long. 

The  compressive  elastic  properties  and  coefficients  of  expansion  were 
determined  with  transverse  specimens  before  the  latter  tests  were  made. 

The  compressive  elastic  properties,  including  the  longitudinal  com- 
pression and  lateral  expansion,  were  determined  with  a  micrometer, 
shown  by  the  photograph  on  the  page  preceding  the  details  of  the  tests 
of  the  stones. 

The  moduli  of  elasticity  were  computed  from  the  compressions  between 
the  loads  covered  by  the  braces  in  the  details  of  the  tests,  deducting 
such  permanent  sets  as  occurred. 

In  computing  the  ratios  of  lateral  expansion  to  longitudinal  compres- 
sion, the  same  range  of  longitudinal  strains  were  used  as  taken  in  com- 
puting the  moduli  of  elasticity. 

The  average  results  of  those  stones  which  were  tested  in  each  of  the 
classes  of  tests  are  shown  on  the  following  table. 

Taking  the  compressive  strength  of  the  material  as  a  basis  of  com- 
parison, it  is  shown  that  the  transverse  strength  is  i  and  the  shearing 
strength  ^  that  of  the  compressive  strength,  or,  stated  in  percentages, 
we  find  13.6  and  11.9  the  values  for  the  transverse  and  shearing  strengths 
in  terms  of  the  compressive  strength  of  the  material. 

The  bearing  surfaces  of  the  specimens  were  faced  with  plaster  of  paris 
to  secure  a  favorable  distribution  of  the  loads  in  the  testing  machine. 

BELATIVJB  STBENGTH  OF  STONES  UNDER  DIFFERENT  TESTS. 

GRANITES. 


Compressive 
strength. 

TraiiHverse 
Btrongth. 

Shearing  strength. 

Per 
square 
inch. 

Mean. 

Per 
sqnare 
inch. 

Mean. 

Per 

sqnare 
inch. 

Mean. 

From  Braddock  quarries,  near 
Little  Rock.  Ark 

Pounds. 
19,590 
19,917 
18, 121 
18,175 

Pounds. 
18,953 

Pounds. 
1,704 
2,009 
1.423 
1,378 

Pounds. 
1.644 

Pounds. 
2,088 
2,820 
1,948 
2.088 

Pounds. 
2,235 

From  Milbridge,  Me.,   "White 
Book  Mountain  " 

From  KockriUe,  Steama  County, 
Minn T. .!. 

Drake's    eranite,   ftom    Sioux 
TMb,  lunn 
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Utlalive  strength  of  stones  under  diffirent  /<•«{«— Coutiuued. 

MARBLES. 

(From  Veimont.) 


DeaciiptloD. 

Compressive 
strength. 

Transverse 
strength. 

Shearing  strength. 

Per 
square 
inch. 

Mew. 

Per 

sonars 
inch. 

Mean. 

Per 
sqnare 
inch. 

Heaa. 

Ratland  white 

Pmmdt. 

11.892 
13,864 
12, 833 
16,156 

Pounds. 
13,686 

Pounds. 

1,202 
2,057 
2,109 
8,054 

Pounds. 
I  2,105 

Pounds. 

1,023 
1,216 
1,453 
1,564 

Pomd*. 

1,314 

Kutlanil,  blue 

MouutaiiJ,  dttrk 

Hnth^rlnml  Pftllit 

LIMESTONES. 


From  Isle  La  Motto,  Vermont. . . 
From  Beaver,  Carroll  County, 

Ark 

From  Bowling  Groen,  Ky 

Buffoolored,  from  Bedford,  Ind.. 
Blue  colored,  from  Bt^dford,  Ind . . 


14,622 

20,581 
6,042 
9, 012 

10,823 


12.216 


2,493 

2,860 
1,317 
2,058 
1,867 


i,119 


2,173 

1,998 
1,210 
1,222 
1,016 


1,534 


SANDSTONES. 


Frrim  CJromwell,  Conn. .  ..*•...... 

16,894 
15,630 

18,468 
12,765 
12,065 
11,389 

14,635 

2,243 

1.889 

2,442 
1,761    1 
2,073    1 
2,016 

2.071 

1 
1,525    i 
2.202 

2,479 
1,765 
1,642    1 
i.riOfl 

i 

! 

From  JiiHprr,  Ala 

Fr«>m     Cabin     Creek,  Johnnou 

County,  Ark 

Qus^rricH  nciir  Fort  Smith,  Ark. . . 
From  Olvmjiia,  Wash 

1,904 

From  ChuoKannt,  Wash 

M  nAii  of  all  stones 

'          1                         1 

—  - 

U,707 
{    100% 

2.001 

1,749 

Relative  strength 

.J 

Ul>OD  making  the  transverse  tests  it  was  found  that  those  stones 
wliich  had  previously  had  their  coefficients  of  expansion  determined 
were  p^enerally  weaker  than  those  stones  which  had  not  been  exposed 
to  the  effects  of  the  hot  and  cold  water  baths. 

The  table  which  next  follows  shows  the  comparative  strength  of  the 
stones  which  had  and  which  had  not  been  subjeeted  to  these  influences. 

The  average  result  shows  the  stones  from  the  water  baths  possessed 
G5.1  per  cent  the  strength  of  the  untreated  sx)eciinens — that  is,  the  loss 
in  strength  was  34.9  per  cent. 

As  herein  classiiied,  after  passing  through  the  hot  and  cold  water 
baths,  the  granites  possessed  83.7  per  cent,  the  marbles  46.2  per  cent, 
the  limestones  58.8  i)er  cent,  and  the  sandstones  66.9  x>6r  cent  of  their 
original  strength. 

Included  in  these  average  results  was  a  marble  specimen  which  had 
been  exposed  in  a  hot-air  muffle  to  a  temx>erature  of  402^  F.  This  stone 
individually  iwssessed  only  24  per  cent  of  the  strength  of  a  duphcate 
tested  in  its  natural  state. 


BUILDING  MATERIAL — STONES,  BRICKS,  AND  CEMENT. 
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BELATIVE  TRANSVERSE  STRENGTH  OF  STONES  IN  NATURAL   STATE, 
AND  AFTER  EXPOSURE  TO  HOT  AND  COLD  WATER  BATHS. 

GBAXITE3. 


Description. 


From  Bmddock  qnnrries,  near  Little  Rock,  Ark 
From  Hillbridge,  Me.,  "White  Rork  Moantain" 

From  Bock vllle,  StcAms  Coiin  tv,  M  inn 

Drakes  granite,  from  Sioax  Failii,  Minn 

From  Branford.  Conn 

FromTroy.N.H 

Means 


Modolns  of  rapture  per  sqnare  loch. 


Natural 
state, 
total. 


Pounds^ 
1,704 
2,009 
1,  iJ3 
1.378 
1,415 
2,335 


After  exposore  to  hot  and 
cold  water  baths. 


ToUl. 


Pounds. 
1,244 
2,027 
1,230 
1,053 
1,083 
2,002 


Loss. 


1,721 


1,440 


Poundt. 
460 
42 
193 
325 
332 
333 


281 


Per  cent 
of  natu* 
ral  state. 


83.7 


MARBLES. 


Rntlaod  white,  Vermont , 

Monntain  Dark,  Vermont , 

Satherland  Falls,  Vermont 

From  St.  Joe,  Ark 

From  T)e  Kalb.  St.  Lawrence  Connty,  N.  Y, 
FnMD  Kennesaw  quarry,  Tate,  Ga 

Means 


1,202 
2,109 
3.054 
1,615 
1,144 
1,553 


a291 

1,408 

1,531 

567 

533 

605 


1,779 


911 
701 
t523 
1,048 
611 
948 


957 


46.2 


a  Heated  in  hot-sir  oven  to  402°  F. 
LIMESTONES. 


From  Isle  La  Motte,  Vermont .... 

From  Monnt  Vernon,  Ky 

From  Beaver,  Carroll  County,  Ark 

From  Bowline  Green,  Ky 

Blue  colored,  from  Bedford,  Ind. . . 

Means 


2.403 
1,434 
2,860 
1,317 
1,867 


1,994 


786 

1,076 

2,247 

799 

958 


1,173 


1,707 
358 
618 
518 


821 


58.8 


SANDSTONES. 


From  CromweU,  Conn  .............................. 

From  Worcester  qnsrry,  Bast  hong  meadow.  Mass . 

Fnmi  Kibble  quarry.  East  Long  meadow,  Mass 

From  Cabin  Creek,  Johnson  County,  Ark 

Quarries  near  Fort  Smith,  Ark 

FromOlympia.  Wash 

From  Chock annt,  Wash 

Tonino,  Wash 


Mean  of  all  stones . 


2,243 
987 
1,273 
2,442 
1,761 
2,073 
2.016 
667 


1.(1 


1,600 

1,189 

655 

890 

1,185 

2,297 

981 

823 


1,125 


743 
—202 

618 
1,552 

576 
—224 

i,or.5 

344 


558 


66.9 
65.1 


The  effect  of  exposnre  to  lieat  and  moisture  in  the  coefficient  of 
expansion  determinations  caused  a  permanent  swelling  of  the  stones, 
which  was  developed  in  a  different  degree  by  the  different  specimens. 

The  relative  effect  of  heat  and  moisture  in  producing  these  effects 
will  be  made  the  subject  of  subsequent  tests,  when  more  abundant 
data  may  be  acquired  upon  the  relation  between  permanent  swelling 
md  loss  in  strength. 
H.  Doe.  64 21 
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The  following  table,  prepared  from  the  detailed  obsenratious  on  the 
stones  daring  the  coeOicient  of  expansion  determinations,  shows  tlie 
amoant  of  swelling  displayed  by  the  different  stones  in  passing  from 
the  cold-water  bath  at  32©  F.  through  the  hot- water  bath  at  212°  F. 
and  back  again  to  the  temperature  32^  F.  in  the  cold  water. 

The  amount  of  swelling  stated  in  the  table  refers  to  the  total  amount 
which  occurred  on  the  stones  within  the  gauged  length  of  20  inches. 

Specimens  in  sealed  cases  were  exposed  to  the  same  range  of  teiu- 
])erature  as  the  other  stones,  but  were  not  in  contact  with  the  water  of 
the  baths. 

GRANITES. 


DMcripUon. 


Amount  of 
permaDcnt 


From  Bnddook  qnarriM,  near  LItUe  Rook,  Ark.  (liRht) 
From  Braddock  qnarriea.  near  Little  Rook,  Ark.  (dark) 

From  M illbridge,  Me.,  White  Rook  Mountain 

From  Broad  Rock  quarry,  Clieetarfield  County,  Va 

From  Korah  Station,  Ya 

From  Exeter,  Tulare  CoDnt3',  Cal 

From  Rockrille,  Steams  County,Minn 

From  Sioux  Falls,  Minn 

From  Troy,  N.H 

From  Branford,  Conn , 

From  MUford,  Mast 

From  Milford,  Mast,  (in  sealed  ease) 


Ineh. 

.(MMB 

.eoM 

.00S3 
.QM7 
.0MB 
.0019 
.0061 
.0050 
.0021 
.000 
.0033 
.0071 
.0017 


.0(M0 


MARBLES. 


Rutland  white,  Vermont 

Rutland  white,  Vermont  (second  exposare) 

Mountain  Dark,  Vermont 

Sutherland  Fal  la,  Vt 

From  St  Joe.  Searoy  County,  Ark 

From  De  Kaib,  St.  Lawronce  (bounty,  N.  Y. 

From  Marble  Hill,  6a 

From  Marble  HiU,  Ou.  (in  sealed  oasej 

Mean 


LIMESTO:»BS. 


From  Isle  La  Motte,  Vermont 

From  Waaiola,  Minn 

From  Fort  Riley,  Kans 

From  Beaver.  (Jarroll  County,  Ark 

From  Mount  Vernon,  Ky 

From  Darlington  quariy,  Rockwood,  JU. 
From  Bowling  Green,  &y , 

From  Bedford,  Washington  County,  Ind 
Mean 
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SANDSTONE. 


Pesoriptlon. 


From  Cromwell,  Conn 

Ppom  Woreeater  quarry,  Kast  Longmoadow,  Mass 
From  Kibbe  quarry,  Bast  I^ngmemlow,  Mass 

From  Maynard  quarry,  Eaat  Longnieadow,  Mass  . 

From  Kettle  RiTer  quarry.  Pine  County,  Minn . .. . 
From  Cabin  Creek  quarry,  Jolinflon  County,  Ark. 

From  Sebaatian  County,  Ark 

From  Bourbon  County,  Kans..  "Bandera  stone " 

From  Piedmont  qiiarry,  Alameda  County,  Cal 

From  Olj-mpia,  Wash 

From  Cbuckanut,  Wash 

From  Tenino,  Thurston  County,  Wash 

Mean 


Amount  of 
perniniient 
swelling. 

Inch. 

.0067 

.  002-i 

.0029 

C       .0003 

\       .0019 

.0018 

.0018 

.0015 

.0017 

.0174 

.0035 

.0052 

C       .0148 

>        .  00:i5 


.0047 


The  brick  tests  were  carried  on  in  substantially  the  same  manner  as 
witb  the  stones.  Additional  observations  were  made,  however,  with 
brick  on  the  absorption  of  water.  For  this  puqiose  the  samples  were 
weighed  in  their  ordinary  air- dried  state  and  then  again  after  immersion 
in  water  for  a  period  of  one  week. 

The  table  herewith  presented,  showing  the  relative  compression, 
transverse  and  shearing  sti^ength,  has  the  average  results  of  compres- 
sion based  upon  the  tests  of  whole  bricks. 

After  rupture  by  transverse  loads  the  half  bricks  resulting  therefrom 
were  tested  by  compression — one-half  was  tested  dry,  the  other  fragment 
wet 

Comparing  the  transverse  strength  with  the  half  bricks,  using  the 
dry  samples,  the  percentage  is  higher  than  that  shown  in  the  table, 
being  found  a  little  less  than  15  per  cent  of  the  comi)ressive  strength. 

The  relative  results  of  the  different  tests  with  brick  are  found  not 
anlike  the  corresponding  results  with  stones,  as  an  inspection  of  the 
two  tables  will  show. 


COMPABATIVE   CRUSHING,    TRANSVERSE   AND  SHEARING  STRENGTH 

OF  BRICKS. 


Kanofacturers. 


Gay  Head  Clay  andBriok  Co.,  Chelsea,  Mass . 


Hew  England  Steam  Brick  Co.,  FroTidence, 


The  Powhatan  Clay  Manufaotnring  Co., 

Bichmond,  Va. 
Gay  Head  Clay  and  Brick  Co.,  Chelsea,  Mass. 
Kev  England  Steam  Brick  Co.,  Providence,  r 

GraotBriok  Co.,  Franklin,  Pa 


Mean 

BelatiTe  strength.. 


Description. 


Buir 

Light  rod,  No. 0... 

R^,No.l 

Ked,Xo.2 , 

Red,No.8 

Hed,No.4 

Red,No.5 

Light  buff.  No.  55. 
Light  hard  water 

stmok. 
Light  hard  sand 

strnok. 

Hard  body 

Light  red.  No. 3... 


Firebrick-... 
Paving  brick . 

do 

....do 


Strength  per  square  inch. 


Com- 
pressive. 


Pounds, 
6.707 
6.564 
6,426 
0.819 
9.585 
10. 389 
10,  367 
3.306 
6,718 

7,744 

11.158 
14.430 

2.535 
10,292 
13, 081 
18,477 


9,162 

{  ioJ% 


Trans- 
verse. 


Poundt. 

916 

399 
1.153 
1,149 
1,223 

844 
1,553 

718 
1,105 

706 

1,414 
1,892 

323 
2.233 
1,536 
2.589 


1,284 
13.'^% 


Shear- 
ing. 


Potmdi, 
1,234 
1.445 
1,335 
1,476 
1,667 
1,618 
1,819 
989 
1,025 

1,831 

1,923 
1,150 

418 
1,561 
1,222 
1,513 


1,351 
14.'^% 
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The  fragments  of  the  transverse  specimens  when  subseqaently  tested 
by  compression  generally  showed  a  loss  in  strength  in  the  halves  whid 
were  wet,  these  having  been  immersed  in  wat«r  for  a  period  of  m 
week. 

The  mean  of  all  the  wet  samples  were  found  to  i)osses8  85  i)er  cent 
the  strength  of  the  dry  ones.  While  15  per  cent  represents  the  mean 
loss,  an  examination  of  the  results  shows  that  individually  the  loss 
may  range  from  zero  to  about  35  per  cent. 

Furthermore,  it  may  be  seen  that  the  greatest  loss  in  strength  oc- 
curred in  medium  hard  and  in  hard  brick,  but  not  all  hard  brick  were 
afiected  alike  in  this  respect. 

COMPRESSIVE  STRENGTH  OF  WET  AND  DRY  HALVES  OF  THE  SAME 

BRICK. 


HaiiDfactarezB. 

Description. 

Compressive  strength  per 
square  inch. 

Dry. 

Wet. 

j 

LOM. 

The  Powhatan  Clay  Kannfaotorlng  Co., 
Richmond,  Va. 

The  Coaldale  Briok  and  Tile  Co..  Coaldale. 

Ala. 
John  Eharker,  Ashby,  Ala 

Buff 

Pounds. 

5,774 
5.570 
6,481 
2.«9 
2,346 
6,874 
6,777 
7.888 
10,624 
11,353 
9,671 
6,855 
4,447 

6,601 

0,665 

3,590 
10, 712 

4.920 
10.391 
16.019 

4,U7 

4,530 
15,842 

2,414 
11,942 

18,072 
12.000 
16,018 
7,724 

2.978 

Pounds, 
4,900 
5.846 
5,063 
2.321 
2,118 
4.506 
4,506 
8,917 
10,482 
8.088 
9,674 
4,503 
3,181 

4,530 

6.280 
8.289 
9.902 
4,142 
9.600 

14,822 
4.052 
3,796 

11,273 

L885 
7,941 

11,911 
12,652 
15,611 
7,037 

2,778 

Pounds. 

874 
2S4 

1,418 

318 

238 

LSOK 

1.271 

-1.03 

142 

1.3SS 
1,266 

1.071 

8.425 
310 
810 
7g7 
791 

1,197 
395 
734 

4.5a 

529 

4,001 

6.181 

407 
687 

196 

do 

Buff  speckled 

rire  brick 

do 

Light  red,  No.  0  .. 
Rwi,Nal 

Red,Ko.2 

Becl.No.8... 

Re.l,No.4 

Bed,No.5 

Dark  buff.  No.  61.. 

Press,  light  choc- 
olate. No.  03. 

Light  hard,  water 
struck. 

Hard  body 

Light  buff,  No.  65. 

Paving 

Cream  white.  No.  1 

Dark  red.  No.  2 

Light  red.  No. 3... 
Cream  white,  No.  4 

do 

Vitrified  paving,  A 

ripe,No.l 

Vitrified    paving 

block.  • 
Red,  No.  1 

The  A.  0.  JouoA  Briok  and  Terra  Cotto  Co., 

Zanesville.  Ohio. 
Kansaa  City  Hydraulic  Prew  Briok  Co.,/ 

Kansas  City,  Mo.                                        \ 
MonticeUo  Bnck  Works,  Hontioello.  Minn. 
A.  Humphrey,  Minneapolia,  Minn 

Red,No.2 

Face,  No.  2 

Faclfio  Clay  Manufacturing  Co.,  Los  An- 
geles, Cal. 

Mean 

8.039 
100 

•.^ 

••1J 

Kelative  strength per  cent. . 

Within  limits  the  strength  of  bricks  increases  with  the  hardness  to 
which  they  are  burned,  and  commonly  the  moduli  of  elasticity  increase 
with  the  hardness  of  the  material.  The  strength  and  rigidity,  as  shown 
by  the  modulus  of  elasticity^  also  appear  to  vary  inversely  as  the  amount 
of  water  absorbed. 
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HATU&AL  STONES. 

Granite. 

Contributed  by  John  S.  Braddock,  Little  Eock,  Ark.    Quarry  located 
ear  Little  Bock,  Pulaski  Gouuty,  Ark. 

LIGHT-COLORKD. 


Ko.of 

BimensioDS. 

Sectional 
Area. 

First 
crock. 

TTltimate  strength. 

Height 

surface. 

Total. 

Per 
sqnare 
inch. 

Pounds, 
22,388 
20,025 
18,577 
17,407 

7168 

7ie» 

7170 
7171 

Inches. 
4.08 
4.00 
4.01 
4.01 

Inches. 
3.99 
4.02 
4.03 
4.03 

Inches. 
4.04 
4.04 
4.01 
4.01 

?6.12 
16.24 
16.16 
16.16 

Founds. 
146,000 
287,000 
286,  CKK) 
277, 000 

Pounds. 
3611,000 
325. 200 
800,200 
281,300 

DAKKCOLOKKD. 


7172 
7173 
7174 

4.00 
3.90 
4.01 

4.02 
4.01 
4.02 

4.02 
4.05 
4.03 

16.16 
16.24 
1&20 

128,000 
126,  (KX) 
33^000 

396,400 
330.700 
445,800 

24,653 
20.363 
27,518 

Granite. 

White  Bock  Mountain  granite,  from  B.  L.  Treat  &  Son,  Bar  Harbor, 
Me.    Quarries  at  Millbridge,  Me. 


No.  of 
test. 

Dimensions. 

Sectional 
area. 

First 
oracle. 

UlUmate  strength. 

Height. 

Compressed 
surface. 

Total. 

Per 
square 
inch. 

7403 
7404 
7405 

Inches. 
4.00 
4.02 
4.00 

Inches. 

4.03 
4.02 
4.01 

Inches. 

4.08 
4.06 
8.09 

Sq.in. 
16.44 
16.32 
16.00 

Pounds. 
121,000 

Pounds. 
387, 300 
272,100 
812,300 

Pounds. 
23.55H 
16, 673 
19, 519 

137,000 

Granite. 


Contributed  by  J.  H.  Middendorf,  of  Manchester,  Va.   From  Broad 
&)ck  Quarry,  Chesterfield  County,  Va. 


LIGHT-COLORED. 


No.  of 
test. 

Dimensions. 

SecUonal 
area. 

First 
crack. 

Ultimate  strength. 

Height 

surface. 

TotaL 

Pep 
sqnare 
inch. 

74W 

Inches. 
3.08 

Inches. 
4.07 

Inches. 
8.90 

15.*87 

Pounds. 
159.000 

Pounds. 
243,600 

Pounds. 
15,350 

¥l 


f    r 


{    -1'^  } 
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Granite  and  Jasper. 
€]ontribated  by  the  Drake  Company,  of  St.  Paul,  Minn. 
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GBAT  GRANITE. 


No.  of 
test. 

Dimensioiis. 

Sectional 
area. 

First 
oraok. 

TTltimate  strength. 

Height. 

Compressed 
sur&ce. 

Total. 

Per 
square 
inch. 

7413 

Inek$i. 
8.97 

3.»5* 

Inehss. 
3.08 

Sq.in, 
15.72 

Pounds. 
148,000 

Pounds. 
280,300 

Pounds. 
18,403 

RED  GRANITE. 


7503 

3.98 

4.02 

3.94 

15.84 

117,500 

281.300 

17,948 

JASPER. 


7504 

3.90 

3.85 

3.92 

15.09 

186,000 

420,200 

27,840  ■ 

Marble. 
(jontribated  by  the  Vermont  Marble  Company,  of  Proctor,  Vt. 


RUTLAND  WHITE  MARBLE. 


No.  of 
tert. 

Dimensions. 

Sectional 
area. 

First 
crack. 

Ultimate  strength. 

Height. 

Compressed 
surface. 

Total. 

Per 
sqiisro 
inch. 

7456 

7457 

Jnchss. 
3.98 
4.00 

Inehes. 
4.00 
4.00 

Inches. 
4.02 
4.00 

iSq.in. 
16.08 
16.00 

Pounds. 
189. 800 
191,700 

Potnidi. 
189,  awi 
191,700 

Pounds. 
11, 803 
11,981 

RUTLAND  BLUE  MARBLE. 


7468 
7459 

4.00 
8.98 

4.01 
3.98 

4.01 
3.98 

16.08 
15.84 

259,000 
182, 000 

261,100         16,238 
182,000         11,490 

MOUNTAIN  DARK  MARBLE. 


7400 
7461 

4.02 
4.00 

4.01 
4.01 

4.01 
4.01 

16.08 
16.08 

205, 500 
207, 200 

205, 500 
207,200 

12, 780 
12,886 

SUTHERLAND  FALLS  MARBLE. 


7462 
7483 

4.01 
4.01 

4.02 
4.01 

4.03 
4.02 

16.20 
16.12 

255,000 
254,800 

267,400 
254,800 

16,506 
15,806 
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Masblb. 
From  the  Dale  and  Jones  quarries,  St.  Joe,  Searcy  Goimty,  AiL 


FOSSIUFSSOUS  MARBLE. 


No.  of 
Umi. 

Sectional 
area. 

CTack. 

Ultimate  strength. 

Height 

CoraprMMd 
sarfaoe. 

Total. 

Per 
aquare 

7465 
744i6 
7467 

4.10 
4.06 
4.06 

Inchss. 
4.10 
4,11 
4.18 

Inches. 
4.13 
4.10 
4.10 

Sg.in, 
16.03 
16.85 
16.98 

Poundc. 
164,000 
173,000 
173,000 

Pounds, 
171,500 
175, 100 
176.800 

Poundt. 
10.130 
10, 3» 
10,413 

CHOCOLATE-COLORED  MARBLE. 


7468 
7460 
7470 

4.10 
4.05 
4.10 

4.09 
4.06 
4.10 

4.04 
4.06 
4.10 

16.52 
16.56 
16.81 

198,000 
148,000 
93,000 

206.400 
227.900 
177,800 

12,494 
13, 7K 
10.577 

Mabble. 

Bichville  white  marble  from  De  Kalb,  St.  Lawrence  County,  N.  I. 
Contributed  by  Thomas  S.  Clarkson,  Potsdam,  K.  Y. 


No.  of 
test. 

Dimenftions. 

Sectional 
area. 

PiPSt 

eraok. 

Ultimate  atrength. 

Height. 

Compreaaed 
aurfaoe. 

Total. 

Per 
iJich. 

7181 

7182 
7183 
7464 

Inches. 
4.11 
8.83 
8.89 
4.10 

Inches. 
4.07 
4.02 
4.15 
8.76 

Inches. 
4.08 
4.16 
4.04 
4.02 

Sg.in. 
16.61 
16.72 
16.77 
15.11 

Pounds. 
228,100 
169,000 
182,000 
208,100 

Pounds, 
228,100 
175,200 
201,300 
208,100 

Pounds. 
13,733 
10,478 
12,004 
13.772 

Limestone. 

Contributed  by  E.  E.  Goodsell,  of  Plattsburg,  N.  T.    Quarries  at 
Isle  La  Motte,  Vermont. 


No.  of 
teat. 

Sectional 
area. 

First 
orack. 

UlUmate  atrength. 

Height. 

Compreased 
anrfaoe. 

TotaL 

Per 

aqoare 
inch. 

7405 
7486 

Inches. 
4.01 
4.00 

Inches. 
4.02 
4.00 

Inches. 
8.98 
4.00 

So.  in. 
16.00 
16.00 

Pounds. 

72,000 
91,000 

Pounds. 
218,600 
249,300 

Pounde. 
12,662 
15.581 
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Limestone. 

Contributed  by  the  Wasioja  Stone  Company.  Quarry  located  at 
^^asioja,  Dodge  Connty,  Minn.^  on  the  banks  of  a  branch  of  the 
Knmbro  Biver. 

Burr  COLOR. 


No.  or 

teat 

DimeDsions. 

area. 

rirat 
crack« 

Ultimate  strength. 

Height. 

surface. 

Total. 

Per 

square 
iuch. 

7481 

Inthee. 
3.96 

Inehee. 
4.10 

InehM, 
4.08 

Bq,  in. 
16.73 

Pwnde. 
31,000 

Pounde. 
67,400 

Pounde, 
4,029 

OKAY  COLOR. 


7482 

4.10 

4.10 

4.08 

16.73 

70.000. 

83,900 

6,014 

Limestone. 
Gontribnted  by  John  Holmgren,  Jnnction  City,  Kans. 

JUNCTION  CITY  WHITE  ROCK. 


No.  of 
test 

Dimensiona. 

Sectional 
area. 

First 
crack. 

Ultimate  strength. 

Height. 

Compressed, 
surface. 

Total. 

Per 
square 
inch. 

T700 
7701 

Inehee. 
8.98 
8.93 

Inehee. 
4.00 
8.87 

Inehee, 
8.88 
8.98 

Sq.in. 
15.52 
15.40 

Pounde. 
44,000 
61,000 

Pounde. 
46,500 
51,600 

Pounde. 
2,996 
3,350 

Limestone. 

Contribnted  by  Bridgford  &  Duncan.    Quarry  located  at  Beaver, 
Carroll  County,  Ark. 

GRAY  COLOR. 


li  0.  of 

t«et 

Marks. 

Dimensions. 

Sectional 
area. 

First 
crack. 

Ultimate  strength. 

Height. 

Compressed 
surface. 

Total. 

Per 

square 
inch. 

7489 
7490 
7491 

No.l.... 
No.1.... 
Ho.  2.... 

Iiuhee. 
8.98 
4.07 
4.02 

Inehee. 
4.13 
4.14 
4.13 

Inehee. 
4.14 
4.10 
4.15 

Sq.in. 
17.10 
16.97 
17.14 

Pounde. 
320,000 
801,000 
130,000 

Pounde. 
346.800 
868,100 
843,900 

Pounde. 
20,281 
21.397 
20,064 
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Limestone. 

Darlin^ii  oolitic  limestone,  contributed  by  the  F.  L.  Fossick  Coi- 
paiiy,  of  Shefiiekl,  Ala.    Quarries  and  mills  at  liockwood,  Ala* 

LIGHT  GRAY  COLOR. 


No.  of 
test. 

Dimenaions. 

SocHonal 
area. 

First 
crack. 

ritinuite  BtreD^th. 

Height. 

Compressed 
sarfaoe. 

Total. 

square 
inch. 

Pounds. 

5,752 
6,162 

7471 
7472 

Inches. 
4.03 
8.95 

Inches. 
3.98 
4.00 

Jnehes. 
4.01 
4.00 

Sg.  in. 
15.96 
16.00 

Povnds. 
91,800 
96,000 

Pound*. 
91.800 
98,600 

Limestone. 

Oolitic  limestone,  conta'ibuted  by  the  Bowling  Green  Stone  GompaB7| 
of  Louisville,  Ky. 

LIGHT  GRAY  COLOR. 


No.  of 
test. 

DimensioDs. 

Sectional 
area. 

First 
crack. 

Ultimate  strength. 

Height. 

Compressed 
surface. 

Total. 

Per 
square 
inch. 

7473 
7474 

Inches. 
4.00 
4.00 

Inches. 
8.98 
8.99 

Inches. 
8.94 
8.98 

8g.  in. 
15.68 

15.88 

Pounds. 
•4,200 
96,500 

Pounds. 
04,200 
96,500 

Pounds. 
6,008 
6.077 

Limestone. 

Oolitic  limestone,  from  the  Salem-Bcdford  Stone  Company,  of  Louis- 
ville, Ky.    From  quarries  at  Bedford,  Washington  County,  lud. 

BUFF  COLOR. 


No.  of 

test. 

Dimensions. 

Sectional 
area. 

First 
crack. 

Ultimate  atren/^h. 

Height. 

Compressed 
surface. 

Total. 

Per 
square 
iiich. 

7475 
7476 

7477 

Inches. 
3.98 
4.00 
4.00 

Inches. 
3.98 
4.00 
4.00 

Inches. 
4.00 
8.99 
3.96 

16.96 
15.84 

Povnds. 
166,300 
145, 700 
118,200 

Pounds. 

106,300 
145,700 
118,200 

Pmntds. 
10,446 
9  129 
7.462 

BLUE  COLOR. 


7478 
7479 
7460 


8.92 
8.92 
4.09 


4.07 
8.90 
8.92 


4.07 
4.03 
4.13 


16.56 
15.78 
16.19 


102.700 
176,800 
155,200 


102,700 
176,800 
155,200 


11,636 
11,247 
9,586 
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Sandstone* 

Contributed  by  the  New  England  Brown  Stone  Company,  of  Crom- 
Bll,  Conn.    Qaarries  located  at  Cromwell,  Middlesex  County,  Conn. 

BROWN  COLOR. 


No.  of 

tMt. 

Sectional 
are*. 

First 
orack. 

Ultimate  strength. 

Height. 

CompreMod 
surface. 

Total. 

Per 
square 
inch. 

7483 
7484 

Jn€kM. 
3.93 
8.83 

Inche: 
4.02 
8.93 

Inehet, 
8.96 
8.97 

Bq.in, 
15.92 
15.60 

Pound*, 
279,500 
253,200 

PonndM. 
279,600 
253,200 

Pound*. 
17,657 
16,231 

Bltjb  Sandstone. 

Contributed  by  the  Jasper  Stone  Quarry  Company,  of  Jasper,  Ala. 
Stone  quarried  August,  1893.  Cut  April,  1804.  Quarry  located  in 
Walker  County,  Ala. 


No.  of 
teat. 

Dimensions. 

Sectional 
area. 

First 
crack. 

Ultimate  strength. 

Height. 

Compressed 
surface. 

Total. 

Per 
square 
inch. 

7820 
7821 
7822 

Jnche*. 
4.08 
4.02 
4.04 

Inche*. 
4.01 
4.02 
4.01 

Inehe*. 
4.00 
4.03 
4.02 

Sq.in, 
16.04 
16.20 
10.12 

Pound*. 
265,900 
260.300 
220,800 

Pound*. 
265,900 
269,300 
220.800 

Pound*. 
16.570 
16,620 
13,700 

Sandstone. 

Contributed  by  the  Minneapolis  Trust  Company,  of  Minneapolis, 
Uinn.    From  Kettle  Biver  quarry,  at  Sandstone,  Pine  County,  Minn. 

SALMON  COLOR. 


Ko.of 
t«st. 

Dimensions. 

Sectional 
area. 

First 
crack. 

Ultimate  strength. 

Height. 

surfkce. 

Total. 

Per 
square 
inch. 

7487 

7488 

Jneke*. 
4.06 
4.00 

Inehe*. 
4.12 
4.05 

4.03 
4.05 

8q.  in. 
16.60 
16.40 

Pound*, 
191.000 
145,000 

Pound*, 
204,100 
209,900 

Pound*. 
12.295 
12,799 

336       building  material ^stones,  bricks,  and  cement. 

Sandstone. 

Contributed  by  the  Arkansas  Stone  Oompany,  of  Little  Bock,Aik. 
Quarries  at  Cabin  Creek,  Johnson  County,  Ark. 

BLrE  STONB. 


No.  of 
tmt. 

Dimensions. 

Sectional 
ftrea. 

FlTOt 

crack. 

mtimate  stren^. 

Height. 

Compreued 
aorface. 

Tot«]. 

Per 
Mnsrp 
inch. 

7492 
7403 
7494 

Ini^het. 
4.03 
4.00 
4.02 

Inehfu. 
3.95 
4.03 
4.03 

Inchrt. 
4.08 
4.01 
4.07 

Sq.in. 
16.12 
16.16 
16.40 

Ponndt, 
105,000 
108,000 
206,000 

Pcundg.    '  PonnHs. 
318.300         19.746 
289.600         17,921 
290.900         17,73S 

Sandstone. 

Stone  contributed  by  Ed.  McKenna.    Quarries  near  Fort  Smitli, 
Sebastian  County,  Ark.    Stones  marked  "  Jensen,  Ark." 

GRAY  COLOB, 


No.  of 
test. 

Sectional 
area. 

First 
crack. 

Ultimate  strength. 

Height. 

Compressed 
sarface. 

ToUI. 

Per 
square 
iuth. 

7880 
7831 

iMhet. 
10.50 
11.07 

Inehet. 
4.00 
4.08 

Inehet. 
3.96 
4.04 

Sq.in. 
16.20 
16.48 

Poundt. 
151,000 
120,500 

Poundt. 
187.ti00 
229,900 

Pounds. 

11, 5« 
U.950 

"Bandera"  Sandstone. 

Contributed  by  The  Bandera  Flagstone  Company,  of  Eedfleld,  Kans. 
Quarries  near  Redfield,  Bourbon  County,  Kans.,  about  11  miles  westot 
Fort  Scott,  Kans. 

BLUB  COLOR. 


No.  of 

test. 

Dimensions. 

Sectional 
area. 

First 
crack. 

Ultimate  strength. 

Height. 

Compressed 
surface. 

Total. 

Per 
square 
inch. 

7485 
7486 

Inehet. 
3.94 
3,93 

Inehet. 
4.01 
3.98 

Inehet. 
3.98 
3.96 

?5.M 
15.76 

Poundt. 

134,800 
119,900 

Poundt. 
134,800 
119,900 

8.446 
7,608 
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Sandstone. 

Oontribnted  by  W.  F.  Myers,  San  Francisco,  Oal.    From  the  Pied- 
inont  quarry,  located  about  5J  miles  from  Oakland,  Alameda  County, 

BLUE  COLOK. 


No.  of 
test. 

Sectional 
area. 

First 
craok. 

Ultimate  strength. 

Height. 

auifaoe. 

Total. 

Per 
square 
inch. 

7613 
7614 
7615 

Inches. 
4.10 
4.04 
4.05 

Inches. 

4.03 
4.04 
4.08 

Inches. 
4.11 
4.12 
4.07 

So.  in. 
16.58 
16.61 
16.61 

Pounds. 

169,000 

62,000 

167. 000 

Pounds. 
195,600 
182, 900 
171,400 

Pounds. 
11,812 
10,991 
10, 319 

Sandstone. 

From  B.  S.  Littlefield,  of  Bandore,  Coos  County,  Oreg. 
marked  Coquille  Eiver,  Coos  County,  Oreg. 

BLUB  COLOK. 


Stones 


No.  of 
test. 

Dimensions. 

Sectional 
area. 

First 
crack. 

Ultimate  strength. 

Height. 

Compressed 
surface. 

Totol. 

Per 

square 
inch. 

7414 
7415 
7416 

Inches. 
3.90 
4.03 

Inches. 
3.98 
4.00 
4.00 

Inches. 
4.08 
4.12 
8.85 

Sq.  in. 
16.24 
16.48 
15.40 

Pounds. 
147,100 
133, 000 
72,000 

Pounds. 
147, 100 
137,400 
76,200 

Pounds. 
9,057 
8,337 
4.948 

Note. — "No.  7416  was  tested  wet,  after  22  hours  immersion  in  water. 
After  fracture  the  stone  indicated  that  the  water  had  penetrated  to  a 
depth  of  about  five-eighths  of  an  inch  below  the  surfaces  of  the  cube. 

Sandstone. 

Contributed  by  the  Tenino  Stone  Quarry  Company,  of  Tenino,  Thurs- 
ton County,  Wash. 

GRAYISH  GREEN  COLOR. 


No.  of 
teat. 

Dimensions. 

Sectional 
area. 

First 
crack. 

Ultimate  strength. 

Height. 

Cempressed 
surface. 

Total. 

Per 
square 
inch. 

7418 
7410 
7420 

Inches. 
4.02 
4.01 
4.02 

Inches. 
4.00 
4.00 
3.98 

Inches. 
4.05 
4.05 
4.04 

Sq.in. 
16.20 
16.20 
16.08 

Pounds. 
108, 400 
106,380 
109,440 

Poitnds. 
108, 400 
106, 380 
100,440 

Pounds, 
6,691 
6,667 
6,806 

H.  Doc.  54 ^22 
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Sandstone. 

Contributed  by  the  Clinton  Stone  and  Coal  Company,  of  Tacoms, 
Wash.  Quarries  located  at  Pittsburg,  Pierce  County,  Wash.  Stone 
quarried  Kovember  4, 1894. 

LIGHT  GRAY  COLOR. 


Ko.of 
test. 

DlmenBioDs. 

Sectional 
area. 

Firat 
onek. 

Ultimate  atrengtb. 

Height 

CompreMed 
earfooe. 

TotaL 

Per 

aqoare 
Tneh. 

7823 

IfuAe$. 
4.00 

Inehet. 
8.W 

Inchei. 
8.99 

Sq.  in. 
15.92 

Pounds. 
303,800 

Pounds. 
806,800 

Pounds. 
19.  »• 

NATDRAL  STONIS. 


OOMPEESSITE  ELASTIC  PEOPERTIEa 
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NATUKAL  STOVES. 

>samte  fbom  quabbies  near  little  kock,  pulaski  cotjntt, 

Abk. — Light  Golobed. 

No.  1349. 

Liertgthy  24". 

Sectional  area,  4".06x6".03= 24.48  square  inches. 
Weight,  53  pounds  2  ounces=156.2  pounds  per  cubic  foot 
Gauged  length,  20". 


Applied  loadA. 

Ia  gnaged  length. 

Remarks. 

ToUL 

Per  sqnAre 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

2,448 
24»480 
48.000 
73,440 
or,  920 
122,400 
07,020 
73,440 
4«,960 
24,480 

2,448 
24,480 
48,960 
73.440 
97,020 
122,400 
97,920 
73,440 
48,900 
24.480 

2,448 

Pounds. 

100 
1,000 
2,000 
8,000 
4,000 
5,000 
4,000 
8,000 
2,000 
l,U0O 

100 
1,000 
2,000 
8,000 
4,000 
5,000 
4,000 
3,000 
2,000 
1,000 

100 

Inch. 
0. 

.0033 
.0067 
.0102 
.0134 
.0166 
.0141 
.0114 
.0084 
.0049 

Inch. 
0. 

Initial  load. 
E  =  6,090,000  pounds  per  square  inch. 

.0005 

.0045 
.0070 
.0110 
.0138 
.0166 
.0141 
.0114 
.0084 
.0049 

.0005 

Lateral  expansion  nnder  endwise  compression. 
Transverse  guaged  length,  5''.5  at  middle  of  length. 


Applied  loads. 

In  guagod  length. 

Bemarks. 

Total. 

Per  square 
incli. 

Lateral 
expansion. 

Set. 

Pounds. 

2,4t8 
122,400 

2,448 

Pounds. 

100 
5,000 

100 
5,000 

100 

Inch. 
0. 
.0009 

Inch. 
0. 

Initial  load. 

0. 

122,400 
2,448 

.6606 

0. 

Ratio  of  lateral  expansion  to  longitudinal  compressioni  <^, 
This  specimen  used  in  transverse  test  No.  460. 
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Obanite  from  Quarries  near  Little  Bock,  Pulaski  Coustt; 
Are«— Light  Oolobed. 

Ko.  1333. 
Length,  24''. 

Sectional  area,  4'M)0x6''.03=2i.l2  square  inches. 
Ganged  length,  20''. 


In  ganged  length. 

Bemarks. 

TotiO. 

Persquftre 

ComprM- 
sion. 

Set. 

Poundt, 
2,412 
24.120 
48,240 
72,300 
06,480 
120,600 
06,480 
72,360 
48,240 
24.120 
2,412 
24,120 
48,240 
72,360 
06,480 
120.600 
06,480 
72,360 
48,240 
24,120 
2,412 

Poundt. 

100 
1,000 
2,000 
8.000 
4,000 
5,000 
4.000 
8.000 
2,000 
1,000 

100 
1,000 
2,000 
3,000 
4,000 
6.000 
4,000 
3.000 
2,000 
1,000 

100 

Ineh, 

0. 

.0020 
.0064 
.0003 
.0118 
.0143 
.0118 
.0000 
.0063 
.0031 

Ineh. 
0. 

Initial  load. 

B=6,0S0,000  ponnda  per  aqnai«  inch. 

.0002 

.0020 
.OOSO 
.0088 
.0116 
.0143 
.0117 
.0090 
.0062 
.0026 

.0002 

Lateral  expansion  under  endwise  compression. 
Transverse  gauged  length,  5".5  at  middle  of  length. 


AppUedloada. 

In  ganged  length. 

TotaL 

Per  square 
inch. 

Lateral 
expansion. 

Set. 

Poundt. 

2,412 
120,000 

2,412 
120,600 

2,412 
120.000 

2,412 

Poundt, 

100 
5,000 

100 
5,000 

100 
6.000 

100 

0. 
.0008 

Ineh, 
0. 

'oooi" 

Initial  load. 

.0000- 

.0001 

.0000 

.0001+ 

Batio  of  lateral  expansion  to  longitudinal  compression,  j^. 
This  specimen  used  in  transverse  test  So.  393. 


r 
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Gbanitb  from  Quabbies  neab  Little  Eoce,  Pulaski  County, 
Abk. — Light  Coloeed. 

No.  1334. 

Length,  24".04. 

Sectional  area,  4'^06x6''.ll=i 24.81  square  inches* 

Gauged  length,  20''. 


AppUed  loads. 

In  ganged  length. 

Bemarka. 

TotaL 

Per  sqaare 

iDCll. 

Compres- 
eion. 

Set. 

Potaids. 
2.481 
24.810 
49.020 
74,430 
09,240 

124,090 
99,240 
74,430 
49,020 
24,810 
2,481 
24,810 
49,020 
74,430 
99.240 

124,050 
99.240 
74.430 
49,620 
24,810 

Pounds. 

100 
1,000 
2,U00 
3,000 
4,000 
5,000 
4,000 
8,000 
2,000 
1.000 

100 
1,000 
2,000 
3,000 
4,000 
5.000 
4,000 
3,000 
2,000 
1,000 

100 

Inch. 

0. 

.0032 
.0063 
.0088 
.0113 
.0135 
.0114 
.0085 
.0061 
.0034 

Jneh. 

0. 

Initial  load. 
^E —8,160,000  poanda  per  square  inok. 

.0015 

.0031 
.0057 
.0085 
.0113 
.0139 
.0115 
.0089 
.0062 
.0036 

2,481 

.0018 

Lateral  expansion  under  endwise  compression. 
Transverse  gauged  length,  5''.5  at  middle  of  length. 


Applied  loads. 

In  gauged  length. 

Bemarka. 

Total 

Per  square 
inch. 

Lateral 
expansion. 

Set. 

Pounds. 

2,481 
124,050 

2.481 
124.(00 

2,481 

Pound*. 

100 
5,000 

100 
5.000 

100 

Inch, 
0. 
.0007 

Inch, 

0. 

Initial  load. 

0. 

.0007 

0. 

Batio  of  lateral  expansion  to  longitudinal  compression,  ^. 
This  specimen  used  in  transverse  test  No.  392. 
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White  Bock  Mountain  Granite  from  Millbridge,  Mb. 

No.  1333. 
Length,  23''.92. 

Sectional  area,  4'M2x6''.09=25.a9  square  inches. 
Oaaged  length,  20''. 


AppUedloadB. 

In  graced  lenKth. 

Total. 

Pertqnwe 
ioofa. 

Compres- 
aion. 

Set. 

Bemarka. 

Pound*. 
2.609 
25,090 
50,180 
75,270 
100,300 
125,450 
100,300 
75,270 
50,180 
25,090 
2,509 
25.090 
50,180 
76,270 
100,360 
125,460 
100.360 
75, 270 
50,180 
25,090 
2,500 

Pound*. 

100 
1,000 
2,000 
3,000 
4,000 
5,000 
4,000 
3.000 
2,000 
1,000 

100 
1.000 
2,000 
3,000 
4,000 
5,000 
4,000 
8,000 
2,000 
1,000 

100 

Inch. 
0. 
.0023 

.0047 
.0069 
.0080 
.0108 
.0089 
.0069 
.0050 
.0030 

Ineh. 
0. 

Initial  load. 
E=rO,800.000  poanda  per  aqnare  inAh. 





.........J.. 

.0008 

.0027 
.0045 
.0067 
.0088 
.0108 
.0089 
.0069 
.0049 
.0030 

, 

.0008 

expansion  under  endwise  compression  loads, 
jrse  gauged  length,  5".5  at  middle  of  length. 


LaDerai  \jjk.^j(»u.ai\f^».  \ 
Transverse  gauged 


1 

Applied  loads. 

In  ganged  length. 

Bemarka. 

Total. 

Per  aonare 

Lateral 
expansion. 

Set. 

Pound*. 

2,509 
126,450 

2,509 
126.450 

2.509 

Pound*. 

100 
5,000 

100 
6.000 

100 

Inch. 
0. 
.0005 

Inch, 
0. 

Inittalload. 

.0001 

.0005 

.0001 

Ratio  of  lateral  expansion  to  longitudinal  compression,  ^g. 
This  specimen  used  in  transverse  test  No.  391. 


building  material — stones,  bricks,  and  cement.      345 
Gbanite  peom  Rookville,  Stearns  County,  Minn. 

I^o.  1335. 
Length,  23''.97. 

Sectional  area,  4^^08x6^^01=24.52  square  inches. 
Ganged  length,  20''. 


Applied  loscU. 

In  ganged  length. 

Bernards. 

1 

ToUl. 

Per  sqnare 
ineb. 

Compres- 
sion. 

Set. 

Poimdt. 
2,453 
24,520 

PoundM. 

100 
1,000 
2.000 
3,000 
4,000 
5.000 
4.000 
3,000 
2,000 
1,000 

100 
1,000 
2,000 
3,000 
4,000 
5,000 
4,000 
3,000 
2,000 
1.000 

100 

Inch. 
0. 

.0022 
.0046 
.0067 
.0089 
.0109 
.0090 
.0071 
.0053 

^.0031 

Jneh. 
0. 

Inltialload. 

E = 0,420,000  pounds  per  square  inch. 

49,040 
73,500 
98,080 
122,600 
98,080 
73,560 
49,040 
24,520 
2,452 
24.520 

.0005 

.0028 
.0049 
.0060 
.0089 
.0110 
.0092 
.0072 
.0053 
.0031 

49.040 

•      73.560 

98,080 
122,000 
98.080 
73,500 
49,040 
24,520 
2,452 

.0006 

Lateral  expansion  nuder  endwise  compression  loads. 
Transverse  ganged  length,  5''.5  at  middle  of  length. 


In  gauged  length. 

Remarks. 

Total. 

Per  square 
inoh. 

Lateral 
expansion. 

Set. 

P^mndt. 

2.452 
122,600 

2,452 
122,600 

2,452 

P<mnd9. 

100 
5,000 

100 
6,000 

100 

Inch. 
0. 
.0006 

Inch. 
0. 

Initial  load. 

0. 

.0006 

0. 

I 

Katio  of  lateral  expansion  to  longitudinal  compression, 
This  specimen  used  in  transverse  test  Ko.  394. 


346        BUILDING  MATERIAL — STONES,  BRICKS,  AND  CEMENT. 

Bed  Granite  from  Drake  Company,  St.  Paul,  Minn. 

So.  1336. 
Length,  24".07. 

Sectional  area,  3'^96x6''.99=:23.72  square  inches. 
Ganged  length,  20''. 


Applied  loads. 

In  ganged  length. 

Bemarka. 

TotaL 

Per  square 

Compres- 
sion. 

Set. 

Poumdt, 

2,372 

23,720 

47,440 

Ti,ieo 

04,880 
118,800 
04,880 
71.160 
47,440 
23,720 
2,372 
23,720 
47,440 
71,100 
04,880 
118.600 
94,880 
71,160 
47,440 
23,720 
2.372 

Pounds. 

100 
1,000 
2,000 
8,000 
4.000 
5,000 
4,000 
3,000 
2,000 
1,000 

100 
1,000 
2,000 
3,000 
4,000 
5.000 
4.000 
3,000 
2.000 
1.000 

100 

Indu 
0. 

.0053 
.0088 
.0115 
.OIU 
.0174 
.0140 
.0124 
.0002 
.0052 

Inch. 
0. 

Initialload. 

E=«,010,000  poanda  peraqoanlneh. 

.0011 

.0043 
.0083 
.0110 
.0146 
.0178 
.0151 
.0125 
.0004 
.0054 

.0014 

Lateral  expansion  under  endwise  compression. 
Transverse  gauged  length,  5".5  at  middle  of  length. 


AppUedloada. 

In  ganged  length. 

Remarks. 

Total. 

Per  sqnare 
incb. 

Lateral 

Set. 

Pound*. 

2.372 
118.600 

2.372 
118.600 

2.372 

Pottfidt. 

100 
6.000 

100 
5.000 

100 

Inch, 
0. 
.0006 

IneK 
0. 

Initial  load. 

0. 

.0006 

0. 

Batio  of  lateral  expansion  to  longitudinal  compressioui  -fit* 


BUILDING  MATERIAL — STONES,  BRICKS,  AND  CEMENT. 

Granite  from  Troy,  N.  H. 

No.  1344. 
Length,  24".04. 

Sectional  area,  4'^(>9x6'^a9=:24.91  square  inches. 
Ganged  length,  20''. 


347 


iLppUed  loads. 

In  ganged  length. 

Bemarks. 

TotaL 

Per  aqnaM 
inch. 

Compres- 
sion. 

Set. 

Potnub. 
2,491 
24,910 
49,820 
74,730 
99,640 

124,560 
99.640 
74,730 
49,820 
24,910 
2,491 
24.910 
49,820 
74,730 
99.640 
124.560 
99,640 
74,730 
49,820 
24,910 
2.491 

Poundt. 

100 
1,000 
2,000 
3,000 
4.000 
5,000 
4,000 
3.000 
2,000 
1,000 

100 
1,000 
2.000 
8,000 
4.000 
5,000 
4,000 
3,000 
2.000 
1,000 

100 

Inch. 

0. 

.0068 
.0133 
.0176 
.0212 
.0245 
.0219 
.0191 
.0157 
.0113 

Inch. 
0. 

Initial  load. 

E= 4,800,000  poonds  per  square  inch. 



.0041 

.0092 
.0141 
.0180 
.0213 
.0245 
.0219 
.0191 
.0157 
.0113 

.0042 

Lateral  expansion  under  endwise  compression. 
Transverse  ganged  length,  5".5  at  middle  of  length. 


In  ganged  length. 

Bemarks. 

TotsL 

Persqnaie 
in^i. 

Lateral 
expansion. 

Set. 

Poimdf. 

2,491 
124,650 

2,491 
124,560 

2,491 

Pounds. 

100 
5,000 

100 
5,000 

100 

Inch, 
0. 
.0007 

Ifieh. 
0. 

Initialload. 

0. 

.0007 

0. 

Batio  of  lateral  expansion  to  longitudinal  compression,  }• 
This  specimen  used  in  transverse  test  No.  390. 


348     building  material — stones,  bricks,  and  cement. 

Granite  from  Branford,  Conk. 

No.  1345. 
Length,  24''.04. 

Sectional  area,  4".08x6''.04=24.64  sqaare  inches. 
Gauged  length,  20". 


AppUed  loMls. 

In  ganged  length. 

Bemarks. 

ToUl. 

FeraqnAn^ 
iocb. 

Compres- 
sion. 

Set. 

Pounds. 

2.464 
24,640 
49,280 
73,920 
98.560 
123,200 
98,560 
73,920 
49, 280 
24,640 

2,464 
24.640 
49,280 
73, 920 
98.560 
123.200 
08,560 
73.920 
49,280 
24,640 

2,464 

Pounds. 

100 
1,000 
2.000 
8,000 
4,000 
6,000 
4,000 
3,000 
2,000 
1,000 

100 
1,000 
2,000 
3,000 
4.000 
5,000 
4,000 
8,000 
2.000 
1,000 

100 

Ineh. 

0. 

.0038 
.0078 
.0102 
.0129 
.0156 
.0133 
.0109 
.0084 
.0052 

Jneh. 
0. 

IniUalload. 

E =6,710,000  poonds  per  sqomre  inch. 

.0010 

.0045 
.0078 
.0105 
.0130 
.0157 
.0133 
.0110 
.0084 
.0052 

.0010 

Lateral  expansion  under  endwise  compression. 
Transverse  gauged  length,  5".5  at  middle  of  length. 


AppUed  loads. 

In  ganged  length. 

Bomarka. 

Total. 

Per  snnare 
incD. 

Lateral 
expausiun. 

Set 

Psunds. 

2,464 
123.200 

2,464 
123.200 

2,464 

Pounds. 

100 
6,000 

100 
5,000 

100 

Inch. 
0. 
.0007 

Inch. 
0. 

0. 

.0007 

0. 

Eatio  of  lateral  expansion  to  longitudinal  compression,  -^* 
This  specimen  used  in  transverse  test  No.  389. 


building  material — stones,  bricks,  and  cement. 

Gbanite  from  Branford,  Conn. 

Coefficient  of  expansion  previously  determined  in  water  baths. 

^o.  1348. 
Length,  24".05. 

Sectional  area,4".07x6''.08=24.75  square  inches. 
Weight,  55^  pounds =161.1  pounds  per  cubic  foot. 
Gauged  length,  20''. 


349 


AppUed  loada. 

In  gauged  length. 

Bemarka. 

Total. 

Per  Banaie 
inco. 

ComproB- 
sion. 

Set. 

Pounds. 
2,475 
24.750 
40.500 
74,250 
99,000 
74.250 
40,500 
24,750 
2,4^ 
24.750 
49.500 
74,250 
99,000 
74.250 
49,500 
24,750 
2,476 

Pounds. 

100 
1,000 
2,000 
3,000 
4.000 
3,000 
2,000 
1,000 

100 
1,000 
2,000 
3,000 
4,000 
3.000 
2,000 
1,000 

100 

Inch. 

0. 

.0100 
.0161 
.0204 
.0238 
.0213 
.0183 
.0142 

Tnch. 
0. 

IniUalload. 

E= 4.610,000  pounds  per  square  inch. 

.0060 

.0130 
.0175 
.0209 
.0230 
.0214 
.0184 
.0144 

.0072 

Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  5''.5  at  middle  of  length. 


Applied  loada. 

In  gauged  length. 

Bemarks. 

Total. 

Per  square 
inch. 

Lateral 
expansion. 

Set. 

Pounds. 

2,475 
99,000 

2.475 
99.000 

2,475 

Pounds. 

100 
4,000 

100 
i,000 

100 

Inch. 
0. 
.0004 

Jneh. 
0. 

Initialload. 

0. 

.0004 

0. 

Ratio  of  lateral  expansion  to  longitudinal  compression,  -^^ 
This  specimen  used  in  transverse  test  l^o.  4d9. 


350        BUILDING  MATERIAL — STONES,  BRICKS,  AND  CEMENT. 

Granite  from  Milford,  Mass. 

Goefflcient  of  expansion  previously  determined  witb  the  dry  stone  ii 
anttlAd  brass  case. 

No.  1346. 
Length,  24".07. 

Sectional  area,  4".08  x  6"M  =  84.81 1 
Gauged  length,  20''. 


Applied  l<wdi. 

In  ganged  length. 

Bemarks. 

ToUl. 

Per  sqnara 

Compres- 
sion. 

Sot. 

Paundt. 

2,481 
24,810 
49,820 
74.430 
90.240 
124,050 
99,240 
74,430 
49,620 
24,810 

2,481 
24,810 
49.620 
74,430 
99,240 
124,050 
99,240 
74,430 
49, 620 
24.810 

2,481 

PomndM, 
100 
1,000 
2.000 
8,000 
4,000 
5,000 
4,000 
3,000 
2,000 
1,000 
100 
1,000 
2,000 
8.000 
4,000 
5,000 
4,000 
3,000 
2,000 
1,000 
100 

Jneh. 

0. 

.0072 
.0124 
.0164 
.0197 
.0228 
.0203 
.0174 
.0141 
.0008 

Inch. 

0. 

Initial  losd. 

)E —5,830,000  pounds  per  square  inch. 

.0029 

.0087 
.0131 
.0168 
.0200 
.0228 
.0203 
.0174 
.0142 
.0099 

.0029 

Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  5''.5  at  middle  of  length. 


AppUed  loads. 

In  ganged  length. 

Bemarka. 

Total. 

Persqnare 

Lateral 
expanBlon. 

Set. 

Poundi. 

2,481 
124,050 

2,481 
124,060 

2.481 

Pwndt. 

100 
6,000 

100 
5.000 

100 

Inch, 
0. 
.0007 

Inch. 
0. 

Initial  load. 

0. 

.0007 

0. 

Batio  of  lateral  expansion  to  longitudinal  compression,  i^m 


building  material — stones,  bricks,  and  cement. 
Granite  from  Milford,  Mass. 
Ck>efficieiit  of  expansion  previonsly  determined  in  water  baths. 

No.  1347. 
Lengtli,  23" .98. 

Sectional  area,  4''.05x6''.06  =  24.54  square  inches. 
Weight,  55^  ponnd8=:  162.9  {Kinnds  per  cubic  foot. 
Gauged  length,  20". 


351 


In  gauged  length. 

Bemarlu. 

ToUL 

Per  soimre 

Oompret- 
aion. 

Set. 

PoihmU. 
S.454 

24,540 
49,060 
73,820 
98,180 

123,700 
9^,180 
73,620 
49.  OW 
21.540 
2.454 
24,540 
49,080 
73,820 
98,180 

122,700 
98,180 
73,820 
49.080 
24,540 
2,454 

100 
1,000 
2,000 
8,000 
4,000 
5,000 
4,000 
8,000 
2,000 
1,000 

100 
1.000 
2.000 
8.000 
4,000 
5,000 
4,000 
3,000 
2.000 
1,000 

100 

Inch. 

0. 

.(HXK) 
.0151 
.0195 
.0229 
.0260 
.0235 
.0207 
.0174 
.0120 

Inch. 
0. 

Initial  load. 

E  =  4,880,000  pounds  per  square  Inch. 

.0051 

.0113 
.0163 
.0199 
.0231 
.0260 
.0235 
.0207 
.0175 
.0130 

.0062 

Lateral  expansion  under  endwise  compression. 
Transverse  gauged  length,  5'^5  at  middle  of  length. 


In  ganged  length. 

Bemarka. 

Tetsl. 

Peraqnare 
inoh. 

Lateral 
expansion. 

Set. 

PowKb. 

2,454 
122.700 

2,454 
122.700 

2.454 

Poundi. 

100 
5.000 

100 
5,000 

100 

JwA. 
0. 
.0004 

Inch, 
0. 

Initial  load. 

0. 

.0004 

0. 

Batio  of  lateral  expansion  to  longitudinal  compression^  ^h^. 
This  specimen  used  in  transverse  test  No.  458. 


352        BUILDING  MATERIAL STONES,  BRICKS,  AND  CEMENT. 

EuTLAND  White  Marble  from  Vermont. 


23rM 


Length,  23".98. 

Sectional  area,  3".98x5".99=23.84  square  inches. 

Gauged  length,  20"  on  face  A. 


Applied  loads. 

In  ganged  length. 

Total. 

Per  Mnare 
inch. 

Conipres- 
flion. 

Sot. 

Itomarka. 

Pounds. 

2,384 

4,768 

7,152 

9,536 

ll.lttO 

14,304 

16,688 

19, 072 

21,456 

23,840 

28,608 

33,376 

38,144 

42, 912 

47,680 

23,840 

2,384 

28,840 

47,680 

69,600 

71,520 

83,440 

95,360 

107,280 

119, 200 

131, 120 

143,040 

95,360 

47,680 

23,840 

2,384 

23, 840 

47,680 

95,360 

47, 680 

23,840 

2,384 

23.840 

47,680 

Pounds. 

100 

200 

800 

400 

600 

600 

700 

800 

000 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

1,000 

100 

1,000 

2,000 

2,600 

3,000 

3,600 

4,000 

4,500 

5,000 

5.500 

6,000 

4,000 

2,000 

1,000 

100 

1,000 

2,000 

4,000 

2,000 

1,000 

100 

1,000 

2,000 

IncK 
0. 

.0007 
.0013 
.0020 
.0026 
.0081 
.0037 
.0043 
.0049 
.0054 
.0063 
.0074 
.0084 
.0093 
.0102 
.0071 

IneK 
0. 

Initial  load. 

.0005 

.0012 

.0010 

.0063 
.0102 
.0120 
.0140 
.0157 
.0175 
.0192 
.U208 
.0225 
.0248 
.0201 
.0148 
.0118 

.0037 

.0051 

.0096 
.0133 
.0102 
.0142 
.0109 

.0053 

.0095 
.0133 
.013:) 
.0191 
.0191 
.0142 
.0142 
.0109 

96,360 

4,000 

Do. 

47,680 

2,000 

Do. 

23,840 

2,384 

23,840 

47,680 

1,000 

100 

1,000 

2,000 

.0063 

.0097 
.Oi:{3 
.0136 
.0107 

After  BURtaining  load  16  honn. 

23,840 

2,384 

2,384 

23,840 

47.680 

1,000 

100 

100 

1.000 

2,000 

.0055 
.0055 

AftAT  1A  inlnnfAH*  Mutt._ 

.0099 
.0183 

BUILDING  MATERIAL — STONES,  BRICKS,  AND  CEMENT.        353 
No.  1313— Continued. 


^ppUed  loMlB 

In  ganged  length. 

Bemsrlu. 

rrotai. 

Per  sqnare 
iiidi. 

Compres- 
sion. 

Set. 

Pounds. 
4,000 
2,000 
1,000 

100 
2,000 

100 

100 
1,000 
2,000 
4.000 
2.000 
1,000 

100 
1.000 
2,000 
4,000 
2,000 
1.000 

100 

Inch. 

.0192 
.0143 
.0111 

Inch. 

Load  released,  stone  rotated  ono-fonrth  ot  a 
torn  in  the  testing  uMohine,  and  test  resumed. 
Ganged  length  20"  on  faoe  B. 
Initial  load. 

47,  680 

9^.  R40 

2:384 

47.680 

2,384 

2,384 

23,840 
47,680 
95,360 
47.680 
23,840 
2,384 
23.840 
47,680 
95,360 
47.680 
23,840 
2.384 

.0057 

.0135 

.0057 

0. 

.0009 

0. 

.0083 
.0102 
.0104 
.0113 
.0077 

.0015 

.0005 
.0103 
.0164 
.0113 
.0078 

iE= 5.270,000  poands  per  square  inch. 

.0016 

Hiateral  expansion  nnder  endwise  compression  loads. 
Transverse  ganged  length,  5".5. 


In  ganged  length. 

Remarks. 

Total 

Per  square 
inch. 

Lateral 
expansion. 

Set. 

JPoundM. 

2,884 
47,080 
95,360 
47,680 

2.384 

Founds. 

lOO 
2.000 
4,000 
2,000 

100 

Inch. 

0. 

.0002 
.0006 
.0003 

InrA. 
0. 

Initial  load,  5".5. 

0. 

Batio  of  lateral  expansion  to  longitudinal  compression,  9^. 
This  specimen  used  in  transverse  test  Ko.  414. 

H.  Doc.  54 23 


354     building  material — 8t0neb,  bricks,  and  cement. 

Rutland  White  Marble  from  Vermont, 

Coefficient  of  espansioii  previoasly  determined  in  wat^er  batbs. 

No.  1356. 
Length,  24".02. 

Sectional  area,  4''.01  x  6''.02  =  24.14  square  inches. 
Weight,  56i  pounds  =  167.6  pounds  per  cubic  foot. 
Gauged  length,  20". 


AppUod  loads. 


Total. 


Poundt. 

2,414 
12, 070 
24.140 
36,210 
48,280 

eo,:»o 

72,420 
84,490 
96,560 
72,420 
48,280 
24,140 

2.414 
24,140 
48,280 
72.420 
96,560 
72, 420 
48,280 
24,140 

2.414 


Per  aaaare 
incn. 


Poundt. 

100 

600 
1,000 
1,500 
2,000 
2,500 
8,000 
8,600 
4,000 
8,000 
2,000 
1,000 

100 
1.000 
2,000 
8,000 
4,000 
8,000 
2.000 
1,000 

100 


In  ganged  length. 


Compree- 
aion. 


Set. 


nomarka. 


Inch. 
0. 
.0136 

0. 

.0210 

.0259 

.0297 

.0368 

.0386 

.0410 

.0382 

.0348 

.0302 

.0106 

.0274 

.(KHl 

.0111 

.0383 

.0351 

0304 

.0208 

Initial  load. 


^E  =  3,640,000  poonda  per  aqnare  Inoh. 


Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length  5".5  at  middle  of  length. 


Applied  loads. 


Total. 


Pounds. 

2,414 
96,500 

2.414 
96.560 

2,414 


Per  square 
incii. 


Poundi. 

100 
4,000 

100 
4,000 

100 


In  gauged  length. 


Lateral 
expansion. 


Jneh. 
0. 

.0010 


.0010 


Set. 


Inch, 
0. 


Semarks. 


Initial  load. 


Ratio  of  lateral  expansion  to  longitudinal  compression,  -J^. 
This  specimen  used  in  transverse  test  No.  407. 


BUILDING  MATERIAL — STONES,  BRICKS,  AND  CEMENT. 

EuTLAND  Blue  Marble,  from  Vermont. 


355 


.enjrtb,  24". 

iettional  area,  3".99x5".98=23.86  square  iuches. 

jauged  leBgth,  5"  on  face  A. 


Applied  loads. 

Id  gauged  length. 

Bemarks. 

j  ToUL     ' 

Per  sqaaTG 

Comprcs- 
Bioa. 

Set. 

I'oundM. 
2,386 
23.860 
47.720 

1    71,580 

P&»nda. 

100 
1,000 
2,000 
3,000 
4,000 

100 
4,000 

100 

100 
1.000 
2,000 
3.000 
4,000 

100 
4,000 

100 

Inch. 

0. 

.0007 
.0017 
.0025 
.0032 

Inch. 
0. 

Initial  load. 

>£  =  6,500,000  pounds  per  square  inch. 

Stone  rotated  one-rourth  of  a  turn  in  the  testing 

machine  and  test  rcHumcd. 
Gaiised  length,  5"  on  face  B  at  middle  of  length. 
Initfal  load. 

SE=7,800,0</0  xmnnds  per  square  inch. 

95,440 

2,386 

.0002 

95,440 

2,386 

2,386 

2i.860 

.0032 

.0002 
0. 

0. 

.0007 
.0014 
.0021 
.0026 

47.720 

7],5HO 

95,440 

2,386 

.0001 

»5,440 

.0026 

,      2,386 

.0001 

Lateral  expansion  ander  endwise  compression  loads. 
Transverse  gauged  length,  5".5. 


'     AppUed  loads. 

In  gauged  length. 

Uemarks. 

Total. 

Per  square 

Lateral 
expansion. 

Set. 

,  Vr-undM. 

2.386 

>    »S.440 

rounds. 

100 
4,000 

100 
4,000 

100 

Inch, 
0. 
.0006 

Inch. 
0. 

Initial  load. 

tm 

0. 

95,440 

.0006 

,      2,388 

0. 

liatio  of  lateral  expansion  to  longitudinal  compression,  ^. 
Tliis  specimen  used  in  transverse  test  J^o.  410. 
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358        BUILDING  MATERIAL — STONES,  BRICKS,  AND  CEMENT. 

Transverse  gauged  length,  5''.5  located  l^'  from  north  end  of  stoDe. 


Applied  loads. 

In  f^ngod  length. 

Total. 

Per  sqnare 
inch. 

Lateral 
oxpanaion. 

Set. 

UamtakM. 

Pounds. 

2,404 
06,160 

2,404 
06,160 

2.404 

Pounds, 
100 

4,000 
100 

4,000 
100 

Inch. 
0. 
.0003 

Inch. 
0. 

Initial  load. 

0. 

.0003 

0- 

Transverse  gauged  length,  5".5,  located  |"  from  south  end  of  stone. 


Appllfld  loads. 

In  ganged  length. 

Remarka. 

Total. 

Per  sqnaro 
inch. 

Lateral 
rximuHion. 

Sot. 

Pounds. 

2,404 
06,160 

2,404 
06,160 

2,404 

Pounds, 
100 

4,000 
100 

4,000 
100 

Inch. 
0. 
.0007 

Inch. 
0. 

Initial  load. 

0. 

.0007 

0. 

This  specimen  used  in  transverse  test  No.  417. 


Sutherland  Falls  Marble  from  Vermont, 

No.  1316. 
Length,  24".04. 

Sectional  area,  4".02x6".01=:24.1G  square  inches. 
Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  5".5. 


Applied  loads. 

In  ganged  loiigth. 

Remarks. 

Total. 

Per  aqnare 
inch. 

Lateral 
expaiiHion. 

Set. 

Pounds. 

2.416 
06,  f40 

2.418 
96,640 

2,416 

Pounds. 

100 
4,000 

100 
4,000 

100 

Inch, 
0. 
.0004 

Inch. 
0. 

Initial  load. 

0. 

.0004 

0. 

Eatio  of  lateral  expansion  to  longitudinal  compression,  ^. 


BUILDING  MATERIAL — STONES,  BRICKS,  AND  CEMENT. 

LoQgitndinal  oompression.    Ganged  length,  20'^ 


359 


In  ganged  length. 

SemarlcB. 

Total. 

Per  sqnftre 
inob. 

Compres- 
sion. 

Set. 

Pound*. 

2,416 
24,160 
48,320 
72,480 
96.610 
72,480 
48,320 
24,160 

2,416 
96,640 

2,416 
06,640 

2,416 

Poundff. 

100 
1,000 
2,000 
3,000 
4,000 
3,000 
2,000 
1,000 

100 
4.000 

100 
4,000 

100 

Twh. 

0. 

.0011 
.0027 
.0045 
.0063 
.0045 
.0029 
.0012 

0. 

Initial  load. 

VE  -—  12,580,000  ponndn  per  square  inch. 

.0001 

.0063 

.0002 

.0064 

.0002 

This  8t)eGimen  used  in  transverse  test  I^o.  418. 


FOSSILIFEROUS  MARBLE  FROM  ST.  JOB,  SEAROY  COUNTY,  ARK. 

No.  1319. 

Length,  24'MO. 

Sectional  area,  4'M0x6".18=25.34  sqaare  inches. 

Gauged  length,  20". 


Applied  ioftds. 

In  ganged  length. 

Koniarks. 

Total. 

Per  flouare 
inch. 

Compres- 
sion. 

Set. 

Pwndt. 
2,534 
25,340 
50,680 
76,(«» 
101.360 
76020 
50,680 
25.340 

2,534 
25,340 
50,680 
76,020 
101,360 
78.020 
50.680 
25,340 

2.534 

Pvundt, 
100 
1,000 
2,000 
8,000 
i.000 
3,000 
2,000 
1,000 
100 
1,000 
2.000 
3.000 
4,000 
3.000 
2.O0O 
1,000 
100 

Inch. 
0. 

.0022 
.0045 
.0073 
.0099 
.0070 
.0058 
.0034 

Inch. 
0. 

Initio]. 

K  =:  8,210,000  pounds  per  square  inch. 

.0004 

.0032 
.0055 
.0077 
.0099 
.0070 
.0058 
.0034 
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3g2      building  material 8tone8,  bricks,  and  cement. 

Marble  from  Marble  Hill,  6a. 
Coefficient  of  expansion  previously  determined  in  water  batba. 

No.  1354. 

Length,  24".03. 

Sectional  area,  4".03x6''.04  =  24.34  square  inches. 
Weight,  56J  pounds  =  167.7  pounds  per  cubic  foot. 
<}auged  length,  20". 


Applied  loads. 

In  gnnged  Iciifith. 

Bomarks. 

Total. 

Per  square 
incli. 

Compres- 
sion. 

Set. 

Pound*. 

2,434 
24.340 
30, 510 

2,434 
4H,CH0 
73. 020 
97, 300 
73, 020 
48,680 
24,340 

2,434 
24,  340 
48,680 
73, 020 
97,300 
73.020 
48,680 
24,340 

2,434 

Poundt. 

100 
1.000 
1,500 

100 
2,1-00 
3,000 
4,000 
3.000 
2.000 
1,000 

100 
1.000 
2,00i» 
3,000 
4,000 
3.000 
2,000 
1,000 

100 

Inch. 

0. 
.0220 
.0279 

Inch, 
0. 

Initial  load. 

.0181 

.0322 
.0379 
.0424 
.04U1 
.  0373 
.0336 

R— 4,480,000  pounds  per  square  inoh. 

.0-150 

.  0317 
.0361 
.  0.1U5 
.  0 127 

1 

.0405 
.0:177 
.0340 





.0258 

Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  5".5  at  middle  of  lengtli. 


Applied  loads.        >      In  gauj^ed  lengtli. 

Remarks. 

Total. 

l*oundg. 

2,  434 
97.360 

2.  434 
97, 360 

2,434 
97,360 

2,434 

Per  square      LaU*ml 
iucn.       j  oxpaiiHion. 

Set. 

Inch. 
0. 

Pounds, 

100 
4,000 

liK) 
4, 000 

100 
4,000 

100 

Inch. 
0. 
.0002 

Iniliallood. 

.0000 

.0002 

—.0001 

.0002 

—.0001 

Ratio  of  lateral  expansion  to  h)ngitndinal  compression,  Yin 
This  specimen  used  in  transverse  test  Ko.  4G5. 


building  material stones,  bricks,  and  cement.      ^(^l^ 

Marble  from  Marble  Hill,  Ga. 

Coefificient  of  expansion  previously  determined  with  the  dry  stone  in 
brass  case. 

No.  1355. 
Length,  23  ".98. 

Sectional  area,  4  ".02x6 ".01  =  24.16  square  inches. 
Weight,  56J  pounds  =  167.8  pounds  per  cubic  foot. 
Gauged  length,  20". 


AppUed  loads. 

In  gauged  length. 

Remarks. 

ToUl. 

Por  square 
inch. 

Coroproa- 
sion. 

Set. 

PtmndM. 

2,416 
24,160 
48,320 
72.4i» 
96,610 
72,480 
4«,320 
24.100 

2,416 
24.100 
48.320 
72,480 
96,040 
72,480 
48.320 
24.100 

2.415 

Pounds. 

100 
1,000 
2,000 
3,000 
4.000 
3.000 
2,000 
1,000 

JOO 
1,000 
2.000 
3,000 
4.000 
3,000 
2,000 
1,000 

100 

Inch. 

0. 

.0045 
.0085 

Inch. 
0. 

IiiiUal  load. 

.0110 

.0147 
.0127 
.0105 
.0077 

K  —  6,550,000  pounds  per  square  inch. 

.6628 

.0008 
.0099 
.0124 
.0147 
.0127 
.0104 
.0076 

.0028 

Latersd  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  5 ".5  at  middle  of  Icngtii. 


Applied  loAds. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Lateral 
expuDBion. 

Set. 

Pounds. 
2,416 
96,640 
2.416 
96.640 
2.416 

Pounds. 

100 

4,000 

100 

4,000 

100 

Jneh. 
0. 
.0005 

Inch. 
0. 

Initial  load. 

0. 

.OG06 

0. 

Batio  of  lateral  expansion  to  longitudinal  compression,  ^^s* 
This  specimen  used  in  transverse  test  No.  466. 
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370        fiUILDIKQ  MATERIAL STONES,  BRICKS,  AMD  CEMENT. 


Oolitic   Limestone  from   Bowling  Green  Stone  Compact, 

Louisville,  Ky. 

No.  1321. 
Length,  23''.95. 

SectioDsl  area,  3'^95x5'^99= 23.66  square  inches. 
Gauged  length,  20". 


Applied  loads. 

In  ganged  length. 

ToUl. 

Per  snaare 
inch. 

Comprea- 
sion. 

Set. 

fiemarka. 

Pounda. 

2.366 
11,830 
23,060 
35.490 
47,320 
35.4IK) 
23,660 
11,830 

2.360 
11.833 
23,660 
35,490 
47,320 
35,490 
23,660 
11,  830 

2,366 

Pounda. 
100 

600 

1,000 

1,500 

2.000 

1,500 

1,000 

500 

100 

500 

1,000 

1,500 

2.0^)0 

1,500 

l.OUO 

500 

100 

Inch. 

0. 

.0018 
.0041 
.0064 
.0089 
.0068 
.0046 
.0023 

Jnek. 
0. 

Initial  load. 

. 

1 

SE=9,290,000  pounds  per  square  inch. 

.0005 

.0023 
.0045 
.0068 
.0089 
.(>068 
.0040 
.0023 

1 

.0005 

1 

Lateral  expansion  under  endwise  compression  loacls. 
Transverse  gauged  length,  5''.5  at  middle  of  length. 


Applied  loads. 

In  gauged  length. 

Total. 

Pur  BouAre 
inch. 

Lalonil 
expansion. 

Set. 

Remarka. 

Pounda. 

2,366 
47. 320 

2,366 
47.320 

2,366 

Pounds. 

100 
2,000 

100 
2,000 

100 

Inch. 
0. 
.0005 

Inch. 
0. 

IniUalload. 

""b: 

.0005 

0. 

Katio  of  lateral  expansion  to  longitudinal  compression,  j^* 
This  specimen  used  in  transverse  test  No.  410. 


BUILDING  MATERIAL ^STONES,  BRICKS,  AND  CEMENT.        371 

Oolitic  Limestone  from  Bedford,  WASHiNaioN  County,  Ind.— 

Buff  Color. 

No.  1322. 
Jjength,  23".92. 

Sectional  area,  4'Mlx5'^90=:23.92  square  inches* 
Gauged  length,  20". 


Applied  loads. 

In  gauged  length. 

Kcmarks. 

Total. 

Per  sqnare 
incli. 

Compres- 
sion. 

Set. 

Poundt. 

2,462 
12,310 
24,620 
36.930 
49,240 
61.360 
73.860 
61.550 
49.240 
36, 9») 
24.620 
12,310 

2,462 
24.620 
49.240 
73,860 
49.240 
24,620 

2,462 

Pound*. 

100 

500 

1,000 

1,500 

2.000 

2,500 

3,000 

2,500 

2.000 

1,500 

1,000 

500 

100 

1.000 

2.O0O 

3,000 

2,000 

1,000 

100 

Inch. 

0. 
.0010 
.0024 
.1)039 
.0053 
.0006 
.OOSl 
.0006 
.0052 
.0037 
.0023 
.0000 

Inch. 
0. 

Initial  load. 

E  =  7,100,000  pounds  per  square  inoh. 

0. 

.0022 
.0049 
.0080 
.0050 
.0021 

-,0001 

Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  5".o  at  middle  of  length. 


Applied    loads. 

In  ganged  length. 

Semarks. 

Total. 

Per  nqoaro 
incli. 

Lateral 
expansion. 

Set. 

Pound*. 

2,462 
73,860 

2.462 
73.860 

2.462 

Pounds. 

100 
3,000 

100 
3,000 

100 

Inch. 
0. 
.0005 

Inch. 
0. 

"'6.' 

Initial  load. 

.0005 

0. 

Eatio  of  lateral  expansion  to  longitudinal  compression,  jf^. 
This  specimen  used  in  transverse  test  No.  ^06. 


372        BUILDING  MATERIAL STONES,  BEICKS,  AND  CEMENT- 

OoLiTio  Limestone  feom  Bedford,  Washington  County,  Lnd.- 

BUFF  COLOB. 

No.  1323. 
Len^h,  WM. 

Sectional  area,  4'M7x5'^9S=24.$)4  square  inches. 
Gauged  length,  20''. 


Applinl  loads. 

In  ^nged  length. 

Total. 

Pemquare 
inoli. 

ComprM- 
sion. 

Set. 

Cemarka. 

Pounds. 
2,404 
12,470 
24,040 
37,410 
49,880 

e2,:{60 

74,820 
62,  rtso 
40,880 
37.410 
24,  WO 
12, 470 

2,494 
74,820 

2.4M 

Pounds, 

100 

500 

1,000 

1,500 

2,000 

2,500 

3,000 

2,500 

2,000 

1,500 

1,000 

500 

100 

3,000 

100 

Jnek. 

0. 

.0011 
.«r25 
.ou:i8 
.0051 
.00«7 

.oos:i 

.0068 
.0053 

.oo;t7 

.0013 

Inch. 
0. 

Initial  iMuL 

Ei^T,0T0,000  pounds  per  ftqnare  inch. 

.0001 

.0083 

.0001 

expansion  under  endwise  compression  loads. 
3rse  gauged  length,  5''.5  at  middle  of  length. 


Transverse  gauged 


Applied  loads. 

In  ganged  length. 

Kemarks. 

Total. 

Per  sauarv 
incii. 

Lateral 
expansion. 

Sot. 

Pounds. 

2,404 
74,820 

2,494 
74.  8*J0 

2,494 

Pounds. 

100 
3,000 

100 
8,000 

100 

Inch. 
0. 
.0006 

Jnek, 

0. 

Initial  load. 

0. 

.0006 

0. 

Eatio  of  lateral  expansion  to  longitudinal  compression,  ^^^ 
This  specimen  used  in  transverse  test  No.  400. 


BUILDING  MATERIAL STONES,  BRICKS,  AND  CEMENT.        373 

Oolitic  Limbstone  from  Bedford,  Washington  County,  Ind.— 

Blue  Color. 

Fo.  1324. 
Lengtli,  24".a4. 

Bectioiial  area,  3".05x6".O2  =  23.78  square  inches. 
Gauged  lengtli,  20". 


Applie 
Total. 

4  luads. 

In  ganged  length. 

Remarks. 

Per  square 
inch. 

Con.pi..-           ^, 

rounds. 
2,378 

Pounds.           Inch. 
100    1        0. 
500               .0009 

Inch. 
0. 

Initial  load. 

E:  -  7.250.000  pounds  per  square  Im?h. 

23.870     1           1.000     ;           .0023 

35.G70 

1,500               .0039 
2,000               .0053 
2,500               .0064 

47,5«0 

&'.).  450 

71,340 

3,000 
2,500 
2.000 
1,600 
1,000 

.0083 
.0067 
.0052 
.0037 
.0023 

58,450 

47.560 

35.9iO 
23,870 

11.690 

500    ,           .0011 

2. 37K     1              100 

.0003 

71,aiO               3,000 

.0083 

2, 378    '              100 

.0003 

Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  lengtli,  5".5  at  middle  of  length. 


Applied  loads. 


Total. 


Per  square 
'       incti. 


Pounds. 

Pounds, 

2,378 

100 

7U340 

3,000 

2,378 

100 

71,340 

3.000 

2.878 

100 

1 



In  gauge 

I^ateral 
expausion. 

Inch. 
0. 
.0006 

d  length. 
Set. 

Kemarks. 

Inch. 
0. 

Initial  load. 

0. 

.0006+ 

.0001 

Ratio  of  lateral  expansion  to  longitudinal  compression,  3^7. 
This  specimen  used  in  transverse  test  No.  407. 


374        BUILDING  MATERIAL STONES,  BRICKS,  AND  CEMENT. 

Slate  from  Monson,  Me. 

Fo.  1342. 
Length,  23".98. 

Sectional  area,  4".04  x  G".04  =  24.40  square  inches. 
Gauged  length,  20". 


Applies 
Total. 

(1  IomU. 

In  Range 

Per  Muaro 
inch. 

CompreH- 
sion. 

Pounds. 

Pounds. 

Inch. 

2,440 

100 

0. 

24,400 

1,000 

.0017 

48.800 

2,000 

73,200 

3,000 

.0047 

97,600 

4.000 

.0064 

122,000 

5,000 

.0080 

97,000 

4,000 

.0066 

73,200 

3,000 

.0050 

48,800 

2,000 

.0034 

24, 400 

1,000 

.0016 

2,440 

100 



Set. 


Inch. 
0. 


Keiuarlca. 


Initial  load. 


>K  —  ]2,2.'>0,000  ponnds  per  aquaro  inch. 


.0000 


Lateral  expansion  under  endwise  compression. 
Transverse  ganged  length,  5".5  at  middle  of  length. 


Applied  loads. 

In  ganged  length. 

Kemar 

Total. 

Pounds. 

2,440 
122,000 

2,440 
122,000 

2,440 

Per  square 
inch. 

lateral 
expansion. 

Set. 

ks. 

Pounds. 

100 
5,000 

100 
6,000 

100 

Inch. 
0. 
.0005 

Inch. 
0. 

Initial  load. 

0. 

.0005 

0. 

Ratio  of  lateral  expansion  to  longitudinal  compression,  ^|^* 


BUILDING  MATERIAL STONES,  BRICKS,  AND  CEMENT.        375 

Browk  Sandstone  from  Cromwell,  Middlesex  Oottntt,  Oonn. 

No.  1326. 
Length,  23''.95. 

SectioDal  area,  3^^.92  x  5^^98=23.44  square  inches. 
Gauged  length,  20^'. 


Applied  loads. 


Total. 


Potmdf. 

2,S44 

23,440 

4e,l«0 

70.320 

93,700 

117,^00 

93,700 

70,320 

46,880 

23,440 

2.344 

23,440 

I     40.880 

70,320 

9:],  700 

I    117,200 

93,780 

'     70.320 

46,880 

23,440 

2,344 


L 


Per  Muare 
inch. 


Pounda. 

100 
1,000 
2,000 
3,000 
4,000 
5,000 
4,000 
8,000 
2,000 
1,000 

100 
1,000 
2,000 
3,000 
4,000 
5,000 
4,000 
3,000 
2,000 
1,000 

100 


In  ganged  length. 

Remarka. 

Compres-  '        ^^x 
ftion.              ^^• 

Inch, 

0. 
.0021 
.0049 
.0078 
.0107 
.0137 
.0115 
.0091 
.0064 
.0035 

Inch. 
0. 

Initial  load. 

E= 7,711,000  pounds  per  square  inch. 

............ 

.0010 

'          .0030 

.0035 
.0083 
.0110 
.0137 
.0115 
.0090 
.0064 
.0035 

.0010 

Lateral  expansion  under  endwise  compression. 
Transverse  ganged  length,  5'^5  at  middle  of  length. 


1 

Applied  loads. 

In  ganged  length. 

Remarks. 

'    TotsL 

Per  square 
inch. 

Pounds. 

100 
5.000 

100 
6,000 

100 

Latena 
expansion. 

Set. 

Pound$. 

2.344 

117.200 

Inch. 
0. 
.0008 

Inek. 
0. 

Initial  load. 

• 

1344 

0. 

117.200 

.0008 

2,344 

0. 

1         I— - 

Ratio  of  lateral  expansion  to  longitudinal  compression,  ^f^. 
This  si)ecimen  used  in  transverse  test  No.  396. 
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WoBCBSTEB  Sandstone  from  East  Longmbadow,  Mass. 

No.  1341. 
Length,  24",07. 

Sectional  area,  4''.00x5''.99=23.96  square  inches. 
Gauged  length,  20''. 


In  ganged  length. 

1 

Totol. 

Peraqtukre 
tnch. 

Cempren- 
siou. 

Set. 

BeoiArlu. 

V 

Pounds. 

2,896 
11.980 
23,980 
85,940 
47,920 
85,940 
23.960 
11,980 

2,396 
11,980 
23,980 
35.9^ 
47,920 
59,900 
71,880 
59,900 
47.920 
35,940 
23,960 
11,980 

2,396 
71,880 

2.396 

Pounds. 

100 

500 

1,000 

1,500 

2,000 

1,500 

1,000 

500 

100 

500 

1.000 

1.500 

2.000 

2,500 

3,000 

2,500 

2,000 

1,500 

1,000 

500 

100 

3,000 

100 

Jneh. 

0. 
.0101 
.0179 
.0238 
.0289 
.0253 
.0210 
.0153 

Inch. 
0. 

InitUl  load. 

• 

' 

1 

£  =  1,780,000  pounds  per  a^inare  inch. 

\ 

.0075 

Rested  under  thia  load  16  houm. 

\ 

.0134 
.0197 
.0249 
.0295 
.0340 
.0384 
.0353 
.0319 
.0279 
.0233 
.0174 

» 

I 

»■ 

. 

I 

.0096 

.0389 

.0090 

_ 

Lateral  expansion  under  endwise  compression. 
Transverse  gauged  length,  5'\5  at  middle  of  length. 


Applied  loads. 

In  ganged  length. 

T"*--   ''•IX'" 

Lateral 
expansion. 

Set. 

Remarks. 

Pounds. 

2,396 

71,880 

•  2,398 

71,880 

2,396 

Pounds. 

100 
3,000 

100 
3.000 

100 

Ineh. 
0. 
.0021 

Ineh, 
0. 

IniUalload. 

.0001 

.0021 

.0001 

— 

Ratio  of  lateral  expansion  to  longitudinal  compression, 
This  specimen  used  in  transvere  test  Ko.  397. 
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WoBC^ESTEB  Sandstone  from  East  Longmeadow,  Mass. 

Coefficient  of  expansion  previously  determined  in  water  baths. 

No.  1360. 
Length,  24''.01. 

Sectional  area,  4".00x6".01 =24.04  square  inches. 
Weight,  45J  pounds=:135.4  iK)nuds  per  cubic  foot. 
Gauged  length,  20'^ 


^       Applied  loadfl. 

In  ganged  length. 

j     Total. 

Per  square 
inch. 

Ccjopje..          ^,. 

Remarks. 

Pound*. 
1       2,404 
1      12,020 

Pounda. 

100 

500 

1,000 

1,500 

2,000 

1,500 

1.000 

500 

100 

600 

1,000 

1,600 

2,000 

1.500 

1,000 

500 

100 

Inch. 

0. 

.0090 
.0180 
.0222 
.0270 
.0237 
.0198 
.0144 

Inch. 
0. 

Initial  load. 

24,040 

38,000 
48,080 
38,000 
24,040 
12.020 
2,404 
12,020 
24,040 
38,060 
48,080 

>E  =  1,910,000  pounds  per  square  iDch. 

.0071 

.0124 
.0183 
.0228 
.0271 
.0237 
.0199 
.0145 

. 

1     38.000 

24,040 

12,020 

2,404 

.0075 



Lateral  expansion  under  eudwise  compression  loads. 
Transverse  gauged  length,  6".5  at  middle  of  length. 


Applied  loAds.        1      In  gauge 

d  length. 
Set. 

Remarks. 

1 

Total. 

Poundt. 

2.404 
48,080 

2.404 
48,080 

2.404 
48,080 

Per  square 
inch. 

Lateral 
expausion. 

Povnd$.           Inch. 
100            0. 
2,000               .0008 

Inch. 
0. 

100 
2,000 

100 
2,000 

100 

0. 

.0008 

.0001 

.0008 

2,404 

.0001 

I— 

1 

Ratio  of  lateral  expausion  to  longitudinal  compression,  ^-f-n 
This  Bx>ecimen  used  in  transverse  test  No.  401. 
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Sandstone  from  Cabin  Greek,  Johnson  County,  Ark,— Blue 

Stone. 

No.  1320. 
Leu^h,  24'M3. 

SectioDal  area,  4".05x6'M0=24.70  square  inches. 
Gauged  length,  20". 


Applied  loadn. 


Total. 


Pounds. 

2, 470 
24,700 
49.400 
74.100 
08,HOO 
123,500 
98,800 
74,100 
49, 400 
24,700 

2,470 
24,700 
49, 400 
74,  UK) 
08, 800 
123,  fiOO 
98,800 
74,100 
49. 400 
24,700 

2,470 


Per  HQiiiire 
iucii. 


Poundg. 

100 
1,000 
2.000 
?,000 
4,0(K) 
6,000 
4,000 
3,000 
2.0O0 
1,000 

100 
1,0(K) 
2.000 
3,000 
.  4.000 
5,000 
4.000 
3,000 
2,000 
1,000 

100 


In  gaaged  length. 


Compres- 
iiion. 


Ineh. 

0. 

.0050 
.0125 
.0181 
.0220 
.0260 
.0235 
.0194 
.0145 
.0065 


.1 


.0095 
.0124  1 
.0178  ' 
.0220  I 
.0269 
.0235 
.0194 
.0145 
.0085 


r 


Remarks. 


Bet. 


Inch. 
0. 


Initial  load. 


SK:  -3,900,000  iMunds  per  aquare  inch. 


.0018 


.0019 


Lateral  expansion  under  endwise  compression. 
Transverse  gauged  length,  5''.5  at  middle  of  length. 


tVpplicMl  loAdn.         '      lu  gauged  length. 


Total. 


Poutidx. 

2, 470 
123.500 

2, 470 
123, 500 

2, 470 


Per  Hqiiare      Lateral 
inch.      I  expanRfon. 


Pounds.    ! 

100 
5,000    I 

100      - 
5.000    I 

100      . 


Inch. 
0. 
.0005 


.0005 


Inch. 


Remarks. 


Initial  load. 


Ilatio  of  lateral  expansion  t4>  longitudinal  compression,  fso* 
This  specimen  used  in  transverse  test  Ko.  402. 
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SAJfI>STONE   FROM  QUASQIES  NEAR  FoRT  ISMITH,  ARK. — GUAY 

Color. 

No.  1330. 
^larks,  **  Jensen,  Ark." 
Length,  24".02. 

Sectional  area,  4".43xG".12=27.11  square  inches. 
Gauged  length,  20''. 


AppUed  lo«d8. 


Total. 


Pounds. 
2,711 
27.110 
54.220 
81.330 

108.440 
81.330 
54,220 
27.110 
2,711 
27,110 


&1.330 
108.440 
81.330 
54.220 
27,110 
2.711 


Per  aaaare 
incu. 


Pottndt. 

100 
1,000 
2,000 
3,000 
4.000 
3.000 
2,000 
1,000 

100 
1.000 

2,000 

3,000 
4.000 
3,000 
2,000 
1,000 
100 


In  gauged  length. 


Compres- 
sion. 


Kemarks. 


Inch.  \       Inch. 

0.  !      0. 

.0070  

.0160  

.0233  

.  0300 


Initial  load. 


r 


.1 


.0211      i>E  — 3,530,000i>onnd8  por  square  inch. 

.0151      I 

.0079 

.0126    I 


.0188 
.0189 
.0244 
.  0301 
.0261 
.0212 
.0153 


After  sustaining  load  1  minute. 


Lateral  expansion  under  endwise  compression. 
Transverse  gauged  length,  6".5  at  middle  of  length. 


Applied  loads. 


In  ganged  length. 


Total. 


PovndM. 

2,711 
108,440 

2.711 
108,440 

2,711 


Per  sqnare '     Lateral 
I  expansion. 


inch 


Pounds. 

100 
4,000 

100 
4,000 

100 


JneA. 
0. 
.0004 


Set. 


Inch. 
0. 


.0000^ 


.0000^ 


Hemarks. 


Initial  load. 


Ratio  of  lateral  expansion  to  longitudinal  compression. 
This  8x>ecimeu  used  in  transverse  test  Ko.  411. 
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HOTCHKISS  4".T  RAPID-FIRE  GUN. 


SPECIMENS  FROM  EXPLODED  DREEOn. 
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Dygkebuoff's  Cement,  Neat— Age',  10  Months. 

No.  1359. 
Leugth,  24".06. 

Sectioual  area,  4'^03x5'^94=23.94  square  iuches. 
Gauged  length,  20''. 


Applied  loads. 

In  gauged  length. 

Raoimrkft. 

ToUl. 

Per  nqnaro 
lucb. 

Comprea* 
sion. 

Set. 

PoundM. 

2.304 
11,070 
23,040 
85,010 
47.880 
35,010 
23,040 
11,070 

2,304 
11,070 
23.040 
35.010 
47,880 
35. 010 
23,040 
11,070 

2,304 

Pounds. 

100 

500 

1,000 

1,500 

2.000 

1.500 

1,000 

500 

100 

500 

1,000 

1,500 

2,000 

1.500 

1,000 

500 

100 

Inch. 

0. 

.0034 
.0073 
.0112 
.0150 
.0117 
.008tJ 
.0042 

Inch. 

0. 

.0001 
.UOOl 
.0003 

Initial  load. 

U  =  2.620.000  pounda  par  sqaace  inch. 

.0005 

.oa» 

.0078 
.0114 
.0151 
.0117 
.0081 
.0042 

.0000 

expansion  under  endwise  compression  loads. 
)rse  gauged  length,  5''.5  at  middle  of  length. 


jjaLerai  v>A|#c«iaD»^.raA  i 
Transverse  gauged 


Applied  loada. 

In  ganged  length. 

Bemarka. 

Total. 

For  square 
inch. 

Lateral 
expansion. 

Set. 

Potmds. 

2, 304 
47,880 

2,304 
47,880 

2,304 

Pounds. 

100 
2,000 

100 
2,000 

100 

Jneh. 
0. 
.0007 

0?*  * 

Initial  load. 

0. 

.0007 

0. 

Batio  of  lateral  expansion  to  longitudinal  compression,  |^. 


BUILDING  MATERIAL — STONES,  BKICK8,  AND  CEMENT. 

DyCKERHOFF'S  CEilENT,  NbAT— AGB,  10  MONTHS. 

Fo.  1360. 
Leiiptli,  24".03. 

SectioDiil  area,  4".10  x  5".80=24.16  square  inches. 
Gauged  length,  20". 


389 


Applic<l  londfi. 

In  ganged  length. 

Romftrlcs. 

Total. 

Per  sqiiaro 
UiAi. 

Pounds. 

100 

500 

1,000 

1,500 

2,000 

1.500 

1,000 

500 

100 

600 

1,000 

1,500 

2.000 

1,500 

1.000 

500 

100 

ConiproH- 
sion. 

Set. 

Pounds. 

2,415 
12.075 
24,150 
36.225 
4S,M 
36,235 
24.150 
12,075 

2.415 
12,075 
24.150 
30,225 
48,300 
36,225 
24.  ISO 
12,075 

2,415 

Ineh. 

0. 

.0042 
.0089 
.0130 
.0188 
.0148 
.0100 
.0059 

Ineh. 

0. 
.0003 
.0003 
.0008 

Initialload. 
Ik  =  2,200,000  pounds  per  aqoAre  iiidh. 

.0015 

.  oor»5 

.OIUO 
.0145 
.0189 
.0150 
.0107 
.0000 

.0016 

Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  5".5  at  middle  of  length. 


AppliiMl  loadA. 

In  gansred  lengtli. 

Bemarks. 

Total. 

Per  square 
incli. 

Lnteral 
expansion. 

Set. 

Inch. 
.0. 

Pounds. 
2.415 
48  300 

Pounds. 

100 
2,000 

100 
2,000 

100 

Inch, 
0. 
.0009 

Initial  load. 

2,415 

0. 

48  liOO 

.0000 

2,415 

0. 

Ratio  of  lateral  expansion  to  longitudinal  compression,  5^3. 

Plaster  of  Paris— Age,  10  months. 

1^0. 13G1. 
Unprth,  24'Ml. 

Sectional  area,  4".05x6".96  =  24.14  square  inches. 
(Jauged  length,  20". 


Applied  loada. 

In  ganged  length. 

Remarks. 

Total. 

Per  aqnare 

Compres- 
sion. 

Sot. 

Pounds. 
2,414 
12,070 
19.200 

Pounds, 
100 
500 
705 

Inch, 
0. 

.oieo 

Ineh. 
0. 
.0018 

Initial  load. 
Ultimate  strength. 

HOTCHKIS8   4    .7-INCH   RAPID-FIRE   GUN. 

H0TCHKIS8  4''.7  BAPIB-FISE  OUH. 
No.  6308. 
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Tjongitadinal  side,  A. 
I>iaiiieter,  ".564. 
Sectional  area,  .25  square  inch. 
Ganged  length,  S'\ 


AppUed  loads. 

Eloncntion 
per  mch. 

RnccMidTe 
olongation 
per  Inch. 

Permanent 
aet. 

permanent 
aet. 

Remarka. 

Totid. 

rcr  Bqnare 
inch. 

Pounds. 

2ri0 

1,250 

2.600 

.»»,  000 

6,  r^ 

7,500 
8,750 
10,000 
10, 250 
10,600 
10,750 
11,000 

11,250 

11,500 
11.760 
12.000 
12.2J>0 
12,500 
13,000 
13,600 
14,000 
14,500 
15,000 
15,500 
16.000 
16,500 
17.000 
17,600 
18,000 
18,500 
19,000 
19,500 
20,000 
21,000 
22,000 
22,420 

Pounds. 
1,000 
5,000 
10.  (KM) 
20,000 
25,000 
30,000 
86,000 
40,000 
41,000 
42.000 
43,000 
44,000 

45.OO0J 

46,000 
47,000 
48,000 
49,000 
60,000 
62,000 
64,000 
66,000 
68,000 
60,000 
62.000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
84,000 
88,000 
89,680 

Inch. 
0. 

.000067 
.000200 
. 000400 
.000567. 
.000833 
.001067 
.001200 
.001233 
.OOKtOO 
.001367 
.001400 
.001433 
.005000 
.005967 
.006600 
.0073:« 
.008067 
.009000 
.010667 
.012338 
.014167 
.016000 
.018167 
.020667 
.022667 
.025333 
.027667 
.031000 
.033667 
.037000 
.041667 
.046333 
.052667 
.0700 
.0967 
.1500 

Insh. 
0. 

.000067 
.000133 

.000167 
.0(K)266 

.000133 
.000033 
.000067 
.000067 
.000033 
.000033 
.003667 
.000967 
.000633 
.OOOTIW 
.000734 
.000933 
.001067 
.001686 
.001834 
.001833 
.002167 
.002500 
.002000 
.002666 
.002334 
.003333 
.002667 

.004667 

.004666 

.006334 

.017333 

.0267 

.0633 

Inch. 
0. 
0. 

Ineh. 
0. 

Tnitialload. 
Elaatk  limit 

Tensile  strength. 

0. 

0. 

0. 

General  eummary. 

Trnnilo  strength  per  square  inch  of  original  section ponnda..    89,680 

ElHHtic  limit  per  sqnare  inch  of  original  section do. . .    45, 000 

KlongatioD  per  incn  after  mptare Inch . .      .  2300 

Klongatlon  per  inch  under  strain  at  elastic  limit do ....  001433 

Kednction  indiamoter  atpoint  of  mpture do...        .144 

K<<<iactioD  in  area  after  mptar*,  per  cent  of  original  section 44.6 

?<wition  of  mptare 1".29  from  neck 

Character  of  broken  sarftoe ." silky 

Elougatlo&ofiiiohaeotioxifl •••••••••••• "JJ^,  ".37, ".ii 
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VATVTIAL  8T0HE& 

Gbanite. 

Contributed  by  John  S.  Braddock,  Little  Rock,  Ark. 
i:iear  Little  Kock,  Palaski  County,  Ark. 

LIGHT  COLORED. 


Quarry  located 


No.  of 
teat. 

Distance 

between 

end  sap- 

porta. 

]>imenaiona. 

Ultimate  stroDgtb. 

Remarka. 

Breadth. 

Depth. 

Total. 

Pounds. 
8,420 
8.510 
8,310 
6,010 

Modtilas 
of  rup- 
ture, R. 

302 
393 

4G0 
430 

Tnehes. 
20 
20 
20 
20 

Inches. 
4.06 
4.00 
4.06 
8.96 

Inches. 
6.U 
6.03 
6.03 
5.99 

Pounds. 
1,667 
1, 755 
1.680 
1,203 

Prerionaly  exposed  to  hot  and  oold 
water  baths  to  determine  coefli- 
clent  of  expansion. 

DARK  COLORED. 


431 

20 

4.03 

5.08 

6.880 

1,224 

Previoaaly  oxi)08ed  to  hot  and  cold 
water  batlia  ifl  determine  coofli- 
olent  of  expansion. 

Granite. 

Contributed  by  S.  L.  Treat  &  Son,  Bar  Harbor,  Me.    Quarries  at 
Millbridge,  Me. 

LIGHT  COLORED. 


Distance 

Dimensions. 

Ultimate  strength. 

Remarks. 

No.  of 
test. 

between 
end  sup- 
ports. 

Breadth. 

Depth. 

Total. 

Mo<lala8 
of  rtip- 
ture,  11. 

301 
424 

Inches. 
20 
20 

Inches. 
4.12 
4.13 

Inches. 
6.09 
6.08 

Pounds. 
10, 540 
10,330 

Pounds. 
2,009 
2,027 

Previously  exposed  to  hot  and  cold 
water  batlis  to  determine  coeffi- 
cient of  eximnsion. 

Granite. 

Contributed  by  J.  H.  Middendorf,  Manchester,  Va.    From  Broad 
Rock  Quarry,  Chesterfield  County,  Va. 

LIGHT    COLORED. 


No.  of 

tMt. 

Distance 
between 
end  sup- 
ports. 

Dimensions. 

Ultimate  strength. 

Remarka. 

Breadth. 

Depth. 

Total. 

Modulus 
of  rup- 
ture, R. 

437 

Indus. 
20 

4.00 

Inches. 
6.91 

Pounds. 
7,090 

Pounds. 
1,672 

Previously  exposed  to  hot  and  cold 
water  baths  to  determine  ooeffl- 
cient  of  expansion. 

316 


HOTCHKiaS  4    .7-INCII    KAPID-FIBE    GUN. 
No.  63U. 


I 


Tangential  side,  B. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Ganged  length,  3''. 


Applied  loads. 

E1on«:»tion 
per  faioh. 

Sacceesire 
elnnpition 
per  inoh. 

Permanent 
set. 

Siiccemive 

Total. 

Per  square 
inch. 

peniianent 
set. 

Remarks. 

Pounds. 
250 
1,250 
2,  f^O 
5,000 
7,  .500 
R,750 
10,000 
10,250 
10,900 
10.750 
11,000 
11.250 
11.5IK) 
11,750 
12.000 
12. 250 
12. 54H) 
13,000 
13, 500 
14,000 
14,500 
15,000 
15.500 
16,000 
16,500 
17,000 
17.500 
18,000 
18.500 
19.000 
10,500 
20,000 
21,000 
22,000 
22. 500 
23. 000 
23,040 

Pfrtind*. 
1,000 
5.000 
10,000 
20.000 
30.000 
35,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
48,000 
50,000 
52,000 
54,000 
56.000 
58,000 
60,000 
62.000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
84,000 
88,000 
90,000 
02,000 
92,160 

Inch. 

0. 
.000067 
.000267 
.000567 
.000933 
.001067 
.001267 
.001300 
.001333 
.  001367 
.001400 
.001433 
.001700 

.004138 
,004667 
.005600 
.007167 
.008667 
.OIOIKW 
.  012000 
.014000 
.016000 
.018000 
.020000 
.  022667 
.025000 
.027667 
.030667 
.034000 

.o:wooo 

.Oil667 

.  0567 

.0667 

.0833 

.1167 

.1333 

Tneh. 
0. 
.000067 

.  0«<»200 

Inch. 
0. 
0. 

Inch. 
0. 

! 

Initml  load. 

. 0OU300 

0. 

.0(K»::66    1    0. 

.oooi:m 

.000200 
.000033 
.000033 
.000034 

..: 



0. 

1 

' 

.000033 
. 000033 
.000267 
.(MW800 
.000800 
.0005:i4 
.000933 

Elasd'c  limit. 

1 

* 

1 

.001567 

.001.500 
.001333 
.002000 
.OCVJOOO 
. 002000 
.  002(K)0 
.  0021K)0 
. 002007 
.  0023,33 
.002667 
.  OOSIHK) 
.  003.333 
.  OOKKH) 
. C03007 
.015033 
.0100 
.0166 
.0334 
.0166 

1 

::::;:::':.:;:;::..:: 

:::::::::::::::::::::::: 



1 

TensiU*  strenf^th. 



General  summary. 

Tensile  BtrenKth  per  square  inch  of  orifrinal  section ponnds..     2^'^J^ 

KlsHtiolimil  per  smiare  inch  of  oripnnl  Hcolion .do...     *^^':.. 

Elongation  por  inch  after  rapture inch..      • -■  : 

ElonjiCation  per  inch  nnder  Btrnln  at  elastic  limit do. .-   •  *''";' 

Ke<luction  in  diarooter  at  point  of  rapture do...       ^'-., 

Kodiiction  in  area  after  rnptnre,  per  cent  of  original  section •       "*  j" 

Position  of  rnpture 1".49  from  tn^ 

Character  of  broken  surface :>:J^\' u 

Klougation  of  inch  BocUons ".14. "Si',  J- 


BUILDING  MATERIAL. 


Nj^tueal  stones,  bricks,  and  cement. 


COMPRESSION  TESTS,  COMPRESSIVE  ELASTIC  PROPERTIES, 
TRANSVERSE  TESTS,  SHEARING  TESTS, 


AMD 


TABLE  SHOWJNQ  EXPANSION  AND  OONTRAGTION  OF  STONES, 
AND  COEFFICIENTS  OF  EXPANSION. 


817 
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Marble. 
Contribated  by  the  Vermont  Marble  Company,  of  Proctor,  Vt^ 


RUTLAND  WHITE. 


Dintanre 

DimeiiAioiu. 

ntimaie  strenjEth. 

1 
1 

Ko.of 
test. 

liotwcen 

end  Bup- 

|M>rt«. 

Breadth.    Depth. 

! 

Totol. 

Modalua 
of  rop- 
tunsR. 

Rcmnrka.                        \ 

414 

407 

Inches. 
20 
20 

Inches. 
3.06 
4.01 

IneheM. 
5.90 
6.03 

Pounds. 
6.720 
1.410 

Pounds. 
1,232 
291 

Previoasly  exposed  to  hot  and  ooU 
elent  of  expansion. 

415 
410 


20 
20 


RUTLAND  BLUE. 


4.00 
3.90 


6.0<i 
6.08 


9,930 
9,730 


2,089 
2,045 


MOUNTAIN  DARK. 


417 
451 


20 
20 


4.00 
4.02 


0.01 
0.02 


10.100 

6,840 


2,109 
1,408 


Prorionsly  exposed  to  hot  and  ooU 
water  baths  to  determioe  eoeffi- 
cient  of  oxpaaaion. 


SUTHERLAND  FALLS. 


418 
452 


20 
20 


4.02 
4.02 


6.01 
6.03 


14,780 
7.460 


3,054 
1,531 


Previoasly  expoaed  to  hot  and  cold 
water  baths  to  determine  eo«ffi- 
cient  of  expansion. 


Marble. 

Contributed  by  Dale  &  Jones,  of  Little  Bock,  Ark.    Qnariy  at  St. 
Joe,  Searcy  County,  Ark. 

FOSSILIFEROUS. 


No.  of 
test. 

421 
454 

DiaUnco 
l>ot\vot>ii 
vm\  sup- 
ports. 

InehfM. 
20 
20 

DiroensioDB. 

Ultimate  strength. 

Remarka. 

Breadth. 

Depth. 

Total. 

Mudiilas 
of  nip- 
tnre,  U. 

Inches. 
4.10 
4.08 

Inches. 
6.18 
6.16 

Pounds. 
8,430 
2,930 

Pound*. 
1, 615 
667 

Previously  exposed  to  hot  and  rold 
water  baths  to  determine  coeffi- 
cient of  expanaion. 

CHOCOLATE  COLORED. 


422 

428 


20 
20 


4.02 
4.01 


6.07 
6.02 


8,360 
7.430 


1.603 
1,534 


building  material — stonks,  bricks,  and  cement. 
Marble. 


397 


CoDtrJbutecl  by  Tboniaa  S.  Glarkson,  of  Potsdam,  N.  Y.    Quarries  in 
le  town  of  Dekalb,  in  St.  Lawrence  County. 


KICHVILLB  WHITE. 


\ 

Diataoce 

Dimensions. 

Ultimate  strength. 

Bemarks. 

No.of  1  between 
test.  1  end  sop- 
ports. 

Broa<Uh. 

Depth. 

Total. 

Mo<1uloB 
of  rup- 
ture, K. 

420 
453 

Inehea. 

20 

ao 

Inches. 
8.91 
3.92 

Inches. 
6.04 
6.06 

Pounds. 
5,440 
2,560 

Pound*. 
1.144 
53a 

Previonely  exposed  to  hot  and  cold 
water  baths  to  determine  the  coeffi- 
cient of  expansion. 

Marble. 
Contribated  by  tbe  Cbarles  Eiver  Stone  Company,  of  Boston,  Mass. 

TUCKAHOB  MARBLE  FKOM  TUCKAHOE,  N.  Y. 


No.  of 

teat. 

Distance 

between 

end  sap- 

porto. 

Dimensions. 

Ultimate  strength. 

Bemarks. 

Breadth. 

Depth. 

Total. 

Modulus 
of  rup- 
ture, 11. 

Pounds. 

1,788 

419 

Inches. 
20 

Inches. 

4.02 

Inches. 
6.04 

Pounds. 
8,740 

SOUTflEBK  MABBLE  FBOM  MARBLE  HILL,  6A. 


465 
466 

ao 

20 

i.99 
4.02 

6.04 
6.01 

2.060 
7, 120 

604 
1,471 

(Previonsly  exposed  to  hot  and  cold 
{    water  baths  to  determine  the  oo- 
(   efficient  of  expansion. 
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Marble. 

Gontribated  by  the  Georgia  Marblo   Oompany,  of  Tate,  Pickens 
Goaiity,  Ga. 

KENNESAW  QCARBY. 


IMstance 

DimeDaions. 

Ultimato  stT^gth. 

Bemarks. 

No.  of 
test. 

betwci'O 

end  Bup- 

porU. 

Breadtk. 

Depth. 

ToUl. 

ModnloB 
of  rap- 
ture, R. 

455 

ao 

4.00' 

Inches. 
6.00 

Pounds. 
6.320 

Pounds, 
1,317 

BTOWAH  QUARRY. 


456 


6.00 


8,610 


1.789 


CRKOLE  QUARRT. 


468 


4.03 


6.04 


4,060 


PreTiously  c^zpoeed  to  hot  and 
wat«r   Mths  to  d<»tenniiie 
ciont  of  expansion. 


CHEROKEE  QUARRY. 


460 

20 

4.02 

6.01 

1,8j0 

882 

PteviousW  exposed  to  hot  and  eold 

eient  of  expansion. 

Limestone. 

Contributed  by  E.  R.  Goodsell,  of  Plattsburg,  N.  T.     Qaarries  at 
Isle  La  Motte,  Vermont. 


No.  of 
test. 

Distance 
between 
end  sup- 
ports. 

Dimensions. 

Ultimate  stzength. 

Remarks. 

Breadth. 

Depth. 

Total. 

Modulus 
of  rup- 
ture, B. 

403 
438 

Inches. 
20 
20 

Inches. 

4.07 
4.05 

Inches. 
6.11 
6.10 

Pounds. 
12,630 
3,950 

Pounds. 

2,493 
786 

PreTiously  exposed  to  hot  and  cold 
water  baths  to  determine  coeffi- 
cient of  expansion. 

building  material — stones,  bricks,  and  cement.      399 
Limestone. 

Ooiitribated  by  the  Wasioja  Stone  GompaDy.  Quarry  located  at 
Wt^sioja,  Dodge  Goauty,  Miun.,  on  the  banks  of  a  branch  of  the 
Zixuibro  River. 

GRAY  COLOR. 


I 

Distance 

between 

end  »up- 

ports. 

Dimensions. 

Ultimate  strength. 

Remarks. 

' 

:no.  of 

Breadth. 

l>epth. 

Total. 

Modulus 
of  mp- 
tare,R. 

4^S 

Inehet. 

20 

Inches. 
0.00 

Inehec, 
6.08 

Pounds. 
5,610 

Pounds. 
253 

Previonsly  exposed  to  hot  and  cold 
water  baths  to  determine  the  co- 
efficient of  expansion. 

Limestone. 

Oontribnted  by  John  Holmgren,  of  Junction  Oity,  Kans.    From  Lower 
q^narries,  Fort  Biley,  Kans. 

LIGHT  BUFF  COLOR. 


Distance 

between 

endsnp- 

ports. 

UlUmate  strength. 

Remarks. 

:Ko.<»r 
test. 

Breadth. 

Depth. 

Total. 

Modulus 
of  rup- 
ture, R. 

4S0 

Inches. 
20 

Inches, 
4.10 

Inches, 
6.15 

Pounds, 
2,730 

Pounds. 
528 

PreTlously  exposed  to  hot  and  cold 
water  baths  to  determine  the  co- 
efflcient  of  expansion. 

Limestone. 

Oontribnted  by  Dr.  A.  G.  Lovell,  of  Monnt  Vernon,  Ky.    Quarry 
located  immediately  south  of  the  town  of  Mount  Vernon,  county  of 

Rockcastle,  Ky. 

iro.  I. 


Kouof 
Umt. 

Distance 
betw«wn 
end  sup- 
ports. 

Ultimate  strength. 

Remarks. 

Breadth. 

Depth. 

Total. 

Modulus 
of  rup- 
ture, R. 

413 

Inches, 
20 

Inches. 
4.00 

Inches. 
6.07 

Pounds. 
6,010 

Pounds. 
1,106 

NO.  U. 


413 

20 

AU 

6.05 

8,410 

1,673 

NO.  III. 


447 

20 

4.06 

6.06 

6,870 

1,076 

Previously  exposed  to  hot  and  cold 
elBoient  of  expansion. 
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Limestone. 

Contributed  by  Bridgford  &  Diinciui.     Qaarry  located  at  Bearer, 
CaiToU  Cuuuty,  Ark. 

STOXE  JJO.l. 


Ho.  of 
test. 

Distance 

between 

end  MOp- 

ports. 

Dimoiislons. 

Ultimate  strength. 

T 

Braadth. 

l>epth. 

Total. 

Modulus 
of  rap- 
ture, B. 

BeDtarks. 

1 

406 
400 

Inches. 
20 
20 

Inches. 
4.U6 
4.10 

Inches. 
0.11 
6.09 

Pounds. 
15,270 
13,710 

Pounds. 
3,023 
2,705 

1 
( 

STONE  NO.  1. 


404 
441 

20 
20 

4.03 
4.00 

6.12 
6.06 

14,320 
11.250 

2,853 
2.247 

PreTioDsiT  exposed  to  botsodcoU 
water  baths  to  determine  ooefE- 
oieni  of  expansion. 

Limestone. 


Darlington  oolitic  limestoaey  contribated  by  the  F.  L.  Fossick  Com- 
pany, of  mieffield,  Ala.    Quarries  and  mills  at  Bockwood,  Ala. 


No.  of 
test. 

Distance 

between 

end  sup- 

porU. 

Dimensions. 

Ultimate  strongth. 

Breadth. 

Depth. 

Total. 

Modulus 
of  rup- 
tan»,B. 

446 

Inches. 
20 

Inches. 
3.08 

Inches. 
6.02 

Pounds. 
3,320 

Pounds. 
600 

Previoasly  exposed  to  hot  snd  eoM 
water  baths  to  detenniae  the  coef 
flcient  of  expansion. 

Limestone. 

Oolitic  limestone,  contributed  by  the  Bowling  Oreen  Stone  Company, 
of  Louisville,  Ky. 


No.  of 
test. 

Distance 
between 
end  sup- 
ports. 

Dimensions. 

Bemarks. 

Breadth. 

Depth. 

Totid. 

Modulus 
of  rup- 
ture, B. 

4J0 
445 

Inches. 
20 
20 

3.05 
8.03 

Inches. 
5.80 
6.01 

Pounds. 
6,220 
8,780 

Pounds. 
709 

1 

Provioosly  exposed  to  hot  and  coM 
water  baths  to  detennine  ooeffi- 
oiflDt  of  expansion. 

BUILDIf^G  MATERIAL — STOKES,  BRICKS,  AND  CEMENT. 

Limestone. 


401 


Oolitic  limeBtone  from  the  Saleui-Bedford  Stone  Company,  of  Lonis- 
ille,  Kj.    From  qaarries  at  Bedford,  Washington  County,  lud. 


BLUE  COLOR. 


No.  of 

tost. 

Distanco 
between 
eud  sup- 
ports. 

Bemarks. 

Breadth. 

Depth. 

Total. 

Mod  alas 
of  rap- 
ture, R. 

1 

1    407 
444 

Inches. 
20 
20 

Inches, 
3.95 
3.95 

Inches. 
6.02 
6.00 

Pwnds. 
8,910 
4,540 

Potmds, 
1,867 
056 

Previonnly  expoeed  to  hot  and  C4>ld 
it'ator  baths  to  determiuo  coofii- 
cient  of  expansion. 

BUFF  COLOR. 


408  20 

409  20 

1 

411 
4.17 

5.09 
5.06 

9,630 
10.710 

1,962 
2.155 

Sandstone. 

Contributed  by  the  ^ew  England  Brownstone  Company,  ot  Crom- 
relJ,  Conn. 

BROWN  COLOR. 


1 

Xo.ttf 
test. 

Distance 
between 
end  sap- 
ports. 

Dhnensions. 

Ultimate  strength. 

Remarks. 

Breadth. 

Depth. 

Total 

Modnlus 
of  rup- 
tare,B. 

396 
423 

Inches. 

20 
20 

3.92 
3.94 

Inches. 
5.98 
5.97 

Pounds. 
10,480 
7,020 

Pounds. 
2,243 
1.500 

Previoosly  exposed  to  hot  and  cold 
water  baths  lo  determine  coeffi- 
cient of  expansion. 
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The  following  table,  prepared  from  the  detailed  observations  on  the 
stones  during  the  coefiicient  of  expansion  determinations,  shows  the 
amount  of  swelling  displayed  by  the  different  stones  in  passing  from 
the  cold-water  bath  at  32°  F.  through  the  hot- water  bath  at  212o  F. 
and  back  again  to  the  temperature  32^  F.  in  the  cold  water. 

The  amount  of  swelling  stated  in  the  table  refers  to  the  total  amount 
which  occurred  on  the  stones  within  the  gauged  length  of  20  inches. 

Specimens  in  sealed  cases  were  exposed  to  the  same  range  of  tem- 
perature as  the  other  stones,  but  were  not  in  contact  with  the  water  of 
the  baths. 

GRANITES. 


BescripUon. 


Amonnt  of 
permaneiit 


From  Braddock  quArries,  Dear  Little  Rook,  Ark.  (liffbt) 
From  Bniddock  qnuries.  near  Little  Rock,  Ark.  (dark) 

From  MiUbridKe.  Me.,  White  Rook  Moantoin 

From  Broad  Rock  quarry,  diesterfield  County,  Ya 

From  Korah  Station,  Ya , 

From  Exeter,  Tulare  Count}',  Cal 

From  Rock ville,  St«ams  County,  Minn 

From  Sioux  Falla,  Minn 

From  Troy,  N.H 

From  Branford,  Conn 

From  MUford,  Maea 

FromMilford,  Maaa.  (in  sealed  oase) 

Mean 


IaA. 
.0MB 
.OOM 
.0(B3 
.0047 
.0M8 
.0019 
.OOfl 
.Od» 
.0021 
.0013 
.0033 
.0071 
.0017 


MARBLES. 


Rutland  white,  Yermont 

Rutland  white,  Yermont  (second  ezposnre) 

Mountain  Dark,  Yermont 

Sutherland  Falla,  Yt 

From  St  Joe.  Searcv  County,  Ark 

From  De  Kalb,  St.  Lawrence  County,  N.  Y. 

From  Marble  Hill,  Ga 

Ftom  Marble  Hill,  6a.  (in  sealed  case) 

Mean 


LIMEST027ES. 


From  Isle  La  Motte,  Yermont 

From  Wasioja,  Minn 

From  Fort  Riley,  Kans 

From  Beaver,  Carroll  County,  Ark 

From  Mount  Vernon,  Ky 

From  Darlington  quarry.  Rock  wood.  111. 
From  Bowling  Green,  Ky 

From  Bedford,  Wsahington  County,  Ind. 
Mean 


building  matelilal stones,  bricks,  and  c£m£nt. 

Sandstone. 


403 


Contributed  by  the  Minneapolis  Trust  Company,  of  Minneapolis, 
Miuu.    From  Kettle  Eiver  Quarry,  at  Sandstoue,  Pine  County,  Minn. 


SALMON  COLOR. 


No.  of 
test 

Distance 
between 
end  sup- 
ports. 

Ultimate  strength. 

Remarks. 

Breadth. 

Depth. 

TotaL 

Mo<1ulus 
of  rup- 
ture, R. 

Pounds. 
868 

434 

Inches, 
20 

Inches. 
3.94 

Inches. 
5.99 

Pounds. 
4,090 

Previously  exposed  to  hot  and  cold 
water  baths  to  determine  coefli- 
oiont  of  expaoskiu. 

Sandstone. 

Contributed  by  the  Arkansas  Stone  Company,  of  Little  Bock,  Ark. 
Quarries  at  Cabin  Creek,  Johnsou  County,  Ark. 

BLUE  STONB. 


No.  of 
test. 

439 

Distance 
betwecJi 
end  sup- 
ports. 

Dimensions. 

Ultimate  strength. 

Remarks. 

Breadth. 

Depth. 

Total. 

Modulus 
of  rup- 
ture, R. 

Inches. 
20 
20 

Inches. 
4.05 
4.03 

Inches. 
6.10 
0.03 

Pounds. 
4,470 
11,090 

Pounds. 
890 
2,442 

PreTiously  exposed  to  hot  and  cold 
water  baths  to  determine  the  coeffi- 
cient of  expansion. 

Sandstone. 

Contributed  by  Ed.  McKenna.    Quarries  near  Fort  Smith,  Sebastian 
County,  Ark.    Stones  marked  "  Jenson,  Ark." 


DisUnce 

between 

end  sup- 

porto. 

Dimensions. 

Ultimate  strength. 

Remarks. 

No.  of 
t«at. 

Breadth. 

Depth. 

Total. 

Modulus 
of rup- 
ture, R. 

m 

449 

Inches. 
20 
30 

Inches. 
4.25 
4.45 

Inches. 
6.12 
6.16 

Pounds. 
0,340 
6,650 

Pounds. 
1,761 
1,185 

Previously  exposed  to  hot  and  cold 
water  baths  to  determine  coolfl- 
cient  of  expansion. 
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The  fragments  of  the  transverse  specimens  when  sabseqnently  testet 
by  compression  generally  showed  a  loss  in  strength  in  the  halves  whid 
were  wet,  these  having  been  immersed  in  water  for  a  period  of  m 
week. 

The  mean  of  all  the  wet  samples  were  found  to  possess  85  per  cec: 
the  strength  of  the  dry  ones.  While  15  per  cent  represents  the  mea 
loss,  an  examination  of  the  results  shows  that  individually  the  lott> 
may  range  from  zero  to  about  35  per  cent* 

I'urthermore,  it  may  be  seen  that  the  greatest  loss  in  strength  oc 
curred  in  medium  hard  and  in  hard  brick,  but  not  all  hard  brick  wert 
affected  alike  in  this  respect. 

COMPRESSIVE  STBENGTS  OF  WET  AND  DBT  HALVES  OF  THE  SAME 

BRICK. 


Hanafactnren. 

Compressive  stwngth  per 
square  inch. 

Dry. 

Wei. 

\ 
Losi. 

Gay  Head  CUy  and  Brick  Co., CheUoa,lftaB8 . 

B.L 

The  Powhatan  Ciay  Mannfftotiuing  Co., 
Kichmond,Va. 

The  Coaldale  Brick  and  Tile  Co.,  Conldale, 

Ala. 
John  Eharker.  AahbT.  Ala 

Buff 

Pounda. 
5,774 
5,570 
6,481 
2,839 
2,346 
6,874 
6,777 
7,888 
10,624 
11,353 
9,671 
5,855 
4,447 

5,601 

9.665 
3,599 

10,712 
4,92» 

10, 391 

16.019 
4.447 
4,530 

15,842 

2,414 
11.942 

18.072 

12,000 

16,018 

7,724 

2,973 

Pounds. 
4,900 
5.346 
5.063 
2,321 
2,118 
4,506 
4,506 
8,917 
10,482 
8,088 
9,674 
4,503 
3,181 

4,530 

6.230 
8.289 
9,902 
4,142 
9,600 

14,822 
4,052 
8,796 

11,273 

1,885 
7,941 

11,911 

12,652 

15,611 

7,037 

2.778 

874 

do 

2S( 

Buif  speckled 

rire  brick 

do 

Light  red.  No.  0  .. 
K^No.l 

1,*1» 

318  ' 

1,3«  1 
1,271  , 

Red,No.2 

—1,03 

Bed,No.3.... 

IC  ' 

Red,No.4 

Eed.No.5 

Dark  buff,  No.61.. 

Press,  light  choc- 
olate. No.  03. 

Light  hard,  water 
struck. 

Hard  body 

Lightbutf,No.55. 

Paving 

.5 

1,3S 
1.W 

1,071 

3,425 

31« 
810 
7^ 
791 

'•S 

734 

4,569 

S2» 

4.W1 

6.161 
-«S2 

40; 

687 

1» 

Cream  white,  No.  1 
Dark  red.  No.  2.... 
Light  red.  No. 3... 
Cream  white,  Na  4 

do 

Vitrified  paTing,A 

riie,No.l 

Vitrified   paving 

block.  • 
Red,No.l 

The  A.  0.  Joues  Brick  and  Terra  Gotta  Co., 

Zaueaville,  Ohio. 
Kansas  City  Hydraulic  Preea  Brick  Co.,/ 

Kansas  City,  Mo.                                       \ 

Ked,No.2 

Face,  No.  2 

Ko.71. 

Pacific  Clay  Manufacturing  Co.,  Loe  An- 
Mean 

8,039 
100 

6.835 
85 

••'S 

Belative  strength per  cent . . 

Within  limits  the  strength  of  bricks  increases  with  the  hardness  to 
which  they  are  burned,  and  commonly  the  moduli  of  elasticity  increase 
with  the  hardness  of  the  material.  The  strength  and  rigidity,  as  shown 
by  the  modulus  of  elasticity,  also  appear  to  vary  inversely  as  the  amoont 
of  water  absorbed. 
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HATUEAL  STOVES. 
Granite. 

Contributed  by  John  8.  Braddock,  of  Little  Rock,  Ark.    Quarry 
located  near  Little  Rock,  Pulaski  County,  Ark. 

LIGHT  COLORED. 


No.  of 

UtHt. 

Shearing  dimen- 
sious. 

Shearing 
area. 

Trans- 
verHo  frao- 
turo  devel- 
oped on 

tension 
side. 

Slieariug  slrength. 

Surfrtoes 
sheared. 

Total. 

Per 
squuro 
iuch. 

300 
307 

Inehet, 
3.9HX5.95V2 
3.9UX5.93X2 

Sq.in. 
47.30 
47.82 

Poundt. 
34.0<X) 
29,000 

PoundM. 
102,700 
95,050 

Poxmdi. 
2,168 
2.009 

One. 
One. 

DARK  COLORED. 


306 

4.02X5.98V2 

48.08 

41.600 

117.200 

2,438 

One. 

Granite. 

Contributed  by  S.  L.  Treat  &  Son,  of  Bar  Harbor,  Me.    Quarries  at 
Millbridge,  Me.  * 

light  colored. 


No.  of 
tost. 

Shearing  dimen- 
sions. 

Shearing 
area. 

Trans- 
Terse  ft-ao- 
tare  devel- 
oped on 
tension 
side. 

Shearing  strength. 

Surfaces 
sheiired. 

Total. 

Per 

square 
inch. 

309 

Ifuhet. 
4.02X5.99X2 

Sq.  in. 
48.16 

Poundn. 
43,800 

Pound».  I  Poundt. 
135,800    j      2.820 

One. 

Granite. 

Contributed  by  J.  H.  Middendorf,  of  Manchester,  Va.,  from  Broad 
liock  quarry,  Chesterfield  County,  Va. 

light  colored. 


No.  of 
test. 

Shearing  dimen- 
sions. 

Shearing 
area. 

Trans- 
verse frac- 
ture devel- 
oped on 
tension 
side. 

Sliearing  strength. 

Surfaces 
sliearetl. 

Total. 

Per 

square 
inch. 

Pounds. 
2,005 

800 

4.06X5.98X2 

8q.in. 
48.44 

Pounds. 
29.900 

Pounds. 
100.050 

One. 

NATURAL  STONES. 


COMPRESSION  TESTS. 


827 


412      building  material — stones,  bricks,  and  c£m£nt. 

Limestone. 

Contribated  by  the  Wasioja  Btoue  Company.  Qaany  located  at 
Wasioja,  Dodge  Gouuty,  Miuii.,  on  the  banks  of  a  branch  of  ^ 
Zombro  Eiver. 

GRAY  COLOB. 


Xo.  of 
te«t. 

Shearing  dimen- 
fliona. 

Trana- 
venefrao- 

SheariBgatrengib. 

Soriaces 
«heared. 

Shearing 
area. 

tore  devel- 
oped on 
tension 
aide. 

Total. 

Per 
Tnch. 

315 

6. 10  A  0.02  A  2 

Sq.in.       Pmmds. 
73.44            30.500 

Pounds. 
87,100 

Pounds. 

1,186 

One. 

BOFF  COLOR. 

316 

6.01X6.77X2 

09.35 

28.800 

75.200 

1,084 

One. 

LnfESTGNE. 

Contributed  by  John  Holmgren,  Junction  City,  Ivans.    From  U^t'r 
qiiairies,  Fort  Filey,  Kans. 

LIGHT    BUFF    COLOR. 


No.  of 
teat. 

Shearing  dimen- 
aiooB. 

Shearing 
area. 

Trana- 
veree  frac- 
ture devel- 
oped on 
taneion 
aide. 

Shearing 

strength. 

Snrfaces 
abearvd. 

Total. 

Per 
aqnare 
inch. 

313 
314 
471 

Inches. 

4.13>6.15X2 
4.12x6.12X2 
4.21X6.19x2 

Sq.  in. 
50.18 
50.43 
52.12 

Pounds, 
20,300 
16,000 
19.000 

Pounds. 
56,200 
48,300 
51.500 

Pounds. 

1.120 

958 

988 

One^ 
One. 
One. 

Limestone. 

Contributed  by  Bridgford  &  Duncan.    Quarry  located  Jit  Beaver, 
Carroll  C-ounty,  Ark. 


No.  of 
te»i. 

Marka. 

Shearing 
dimensiona. 

Shear- 
ing 
area. 

Trans- 
verse fnc 
tiire  devel- 
oped on 
tension 
Bide. 

Shearing 
strength. 

Sorftcw 
sheared. 

Total. 

Per 
square 
inch. 

282 
283 

284 
285 

No.  1 
No.l 

No.  2 
No.  2 

4.16x6.00^2 
4.10x5.99a2 

4.03X6.00X2 
4.08x6.10X2 

49.12 

48.36 
49.78 

Pounds, 

32,800 
82,900 

80.800 
28,100 

Pounds. 
81.900 
104,100 

105.400 

102,  aoo 

Pounds, 
1,041 
2,119 

2,179 
2,053 

Ono. 
One. 

Two. 
One. 

BUILDING  MATERIAL STONES,  BRICKS,  AND  CEMENT.        413 

Limestone. 

Diirlington  oolitic  limestono,  contributed  by  the  F.  L.  Fossick  Com- 
pany, of  ISheffield,  Ala.    CJuarries  aiul  mills  at  Kockwood,  Ala. 


No.  of 
teat. 

Shearing  dimen- 
sions. 

Shearing 
area. 

Trsna- 
verse  frac- 
ture devel- 
oped on 
tension 
aide. 

Shearing  strength. 

Surfaces 
sheared. 

Total. 

Per 

square 
iuch. 

265 

Inches. 
4.02x5.96x2 

Sq.in. 
47.92 

Pounds. 
27,000 

Pounds. 
46,900 

Pounds. 
978 

Two. 

Limestone. 

Oolitic  llmest4>ne  contributed  by  the  Bowling  Green  Stone  Company, 
of  Louisville,  Ky. 


No.  of 
teat. 

Shearing  dimen- 
sions. 

Shearing 
area. 

Trans- 
verse  frac- 
ture devel- 
oped on 
tension 
side. 

Shearing  strength. 

Surfacc'R 
sheared. 

Total. 

Per 
square 
inch. 

266 
267 

Inches. 

4.00  V  5.96x2 
3.95X6.00X2 

47.40 

Pounds. 
18,200 
20,400 

Pounds. 
59,9r»0 
55,200 

Pounds. 
1,257 
1,164 

Two. 
Two. 

Limestone. 

Oolitic  limestone  from  the  Salem-Bedford  Stone  Company,  of  Louis- 
ville, Ky.    From  quarries  at  Bedford,  Washington  County,  Ind, 

BUFF  OOLOB. 


No.  of 
test. 

Shearing  dimen- 
sions. 

Shearing 
area. 

Trans- 
verse frac- 
tore  devel- 
oped on 
tension 
side. 

Shearing  strength. 

Surfaces 
sheared. 

Total. 

Per 
square 
inch. 

269 
270 

3.99X5.98X2 
3.96X5.99X2 

47.44 

Pounds. 
24,100 
23,300 

Pounds. 

67,600 
58,700 

Pounds. 
1,207 
1,237 

Two. 
Two. 

271 


BLUB  COLOB. 


8.94X5.9RX2 
3.95X6.00X2 


47.12 
47.40 


23,500 
26,900 


44,200 
51,900 


938 

1,095 


One. 
One. 
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Granite. 

Contributed  by  the  Bichmond  Granite  Company,  of  Eichmoni  ^a. 
Qaarries  at  Korah  Station. 

LIGHT-COLORED. 


No.  of 
teat. 

Marks. 

Dimensions. 

Sectional 
area. 

First 
crack. 

Ultimate  stzefigu 

Height. 

Compressed 
surfsce. 

1 
Total.       Kflm 

7498 

No.  8. 

Inchet. 
4.03 

Inehet. 
3.99 

Inehe$. 
4.00 

15.96 

Pounds. 
307,000 

Pounds. 
374,200 

23, 1«, 

Granite. 

Contributed  by  the  Kocky  Point  Granite  Works,  of  Exeter,  Tulare 
County,  Gal. 

light-colored. 


No.  of 

test. 

Dimensions. 

Sectional 
area. 

First 
crack. 

Ultimate  strength. 

Height. 

surface. 

Total. 

Per    ! 

-1 

7490 
7500 

Inches, 
4.00 
4.01 

Inches, 
:i.99 
4.02 

Inches. 
4.08 
4.02 

Sq.in. 
16.28 
16.16 

Pounds. 
82.0U0 
312,000 

Pounds. 
331,600 
390,900 

Powwi*. 

ao,8«s 

24,741 

Granite. 

Contributed  by  Rockville  Granite  Company,  of  Rockville,  Mnm. 
Location  of  quarry,  section  9,  township  123,  range  29,  Stearns  County, 
Minn, 

COARSE  MOTTLED  GRANITE. 


No.  of 
test. 

Dimensions. 

Sectional 
area. 

'First 
crack. 

Ultimate  strength. 

Height. 

Compressed 
surface. 

Total. 

Per 

iich. 

7501 
7502 

Inches. 
4.03 
4.05 

InOtss. 
4.15 
4.02 

Inches. 

4.08 
4.12 

Sq.in, 
16.93 
16.56 

Pounds. 
178,000 
165,000 

Pounds. 
321.000 
286,300 

18,960 

i7.afi 
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Granite  and  Jasper. 
Oontributed  by  the  Drake  Company,  of  St.  Paul,  Minn. 


331 


OBAY  GRANITE. 


No.  of 
test. 

Dimensions. 

Sectional 
area. 

First 
crack. 

Ultimate  strength. 

Height. 

Compressed 
surface. 

Total. 

Pot 

square 
inch. 

7413 

Inches. 
8.97 

Inches. 
8.96 

Inches. 
8.98 

Sq.in. 
16.72 

Pounds. 
148,000 

Pounds. 
280,800 

Pounds. 
18,403 

BED  GRANITE. 


7503  8.98  4.02  3.94  15.84  117,600  281,300        17,948 


JASPER. 


7504 

8.90 

8.85 

8.92 

15.09 

186,000 

420,200 

: 

27,840  • 

Marble. 
Gontribnted  by  the  Vermont  Marble  Company,  of  Proctor,  Vt. 


RUTLAND  WHITE  MARBLE. 


No.  of 

test. 

Dimensions. 

Sectional 
area. 

First 
crack. 

Ultimate  strengtli. 

Height. 

Compressed 
surface. 

Total. 

Per 
square 
incli. 

Pounds. 
11,803 
11,981 

7456 
7457 

Inches. 
8.98 
4.00 

4.00 
4.00 

Inches. 
4.02 
4.00 

Sg.in. 
16.08 
16.00 

Pounds. 
189, 800 
101,700 

Pounds. 

189, »00 
191, 700 

RUTLAND  BLUE  MARBLE. 


7458 
7459 

400 
8.98 

4.01 
3.96 

4.01 
3.98 

16.08 
15.84 

259,000 
182, 000 

261,100 
182, 000 

16.238 
11,490 

MOUNTAIN  DARK  MARBLE. 


7460 
7461 

4.02 
4.00 

4.01 
4.01 

4.01 
4.01 

16.08 
16.08 

205,  -lOO 
207,200 

205. 500 
207,200 

12,780 
12,886 

SUTHERLAND  FALLS  MARBLE. 


7462 
7483 

4.01 
4.01 

4.02 
4.01 

4.03 
4.02 

16.20 
16.12 

255, 000 
254,800 

267, 400 
254,800 

16,506 
15,806 

332       BUILDIKG  HATEBIAL — ^STOKES,  BRICKS;  AND  CEMENT. 

Mabblb. 
From  the  Dale  and  Jones  qnarries,  St.  Joe,  Searcy  Gonnty,  AiL 

FOSSILIFEROnS  KAIUBLB. 


No.  of 
tost. 

Dimensions. 

sxea. 

First 
crack. 

Ultimate  straigth. 

Height. 

Compressed 
sorfaoe. 

Total. 

Per 
sqiure 
inch. 

7465 
7466 
7467 

Jneh€». 
4.10 
4.08 
4.06 

Inehet. 
4.10 
4.11 
4.  IS 

Ineh€». 
4.13 
4.10 
4.10 

16.85 
16.98 

Pinmdt. 
164,000 
173,000 
173,000 

Pounds. 
171,500 
175,100 
176.300 

Pomde. 
10,130 
10, 3B 
10.413 

CHOCOLATS-COLORED  MAJBBLK 


7466 
7460 
7470 

4.10 
4.05 
4.10 

4.00 
4.06 
4.10 

4.04 
4.08 
4.10 

16.52 
16.56 
16.81 

198.000 
143.000 
93,000 

206,400 
227,900 
177,800 

12.494 
13,768 
10,5i7 

Mabble. 

Bichville  white  marble  from  De  Kalb,  St.  Lawrence  Connty,  K.  T. 
Contributed  by  Thomas  S.  Glarkson,  Potsdam,  N.  Y. 


No.  of 
test. 

Dimensions. 

Sectional 
area. 

First 
orack. 

Ultimate  strsngth. 

Height. 

Compressed 
surface. 

Totsl. 

Per 
sqnsre 
&eh. 

7181 
7182 
7183 
7464 

Inekes. 
4.11 
3.83 
8.89 
4.10 

Inehet. 
4.07 
4.02 
4.15 
8.76 

Inehet. 
4.08 
4.16 
4.04 
4.02 

Sg.in, 
16.61 
16.72 
16.77 
15.11 

Poundt. 
228,100 
169,000 
182,000 
208,100 

Pounds. 

228,100 
175,200 
201,300 
208,100 

Pounds. 
13,733 
10,478 
12,  OM 
13,772 

Ldcbstone. 

Contributed  by  E.  E.  Goodsell,  of  Plattsbnrg,  N.  T.    Quarries  >t 
Isle  La  Motte,  Vermont. 


No.  of 
test. 

Dimensions. 

Sectional 
area. 

Fiist 
crack. 

Ultimate  strengtL 

Height. 

Compressed 
surface. 

TotaL 

squsro 

7495 
7496 

Inehet. 

4.01 
4.00 

Inehet. 
4.08 
4.00 

Inehet. 
3.98 
4.00 

8q.  in. 
16.00 
16.00 

Poundt. 
72,000 
91,000 

Poundt. 
218,600 
249,300 

Poundt. 
13.662 
16^531 

J 
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LiKBSTONE. 

Contributed  by  the  Wasioja  Stone  Company.  Quarry  located  at 
Tasioja,  Dodge  County,  Minn.,  on  the  banks  of  a  branch  of  the 
uinbro  Eiver. 

BUFF  COLOR. 


No.  of 

test 

Dimensions. 

Sectional 
area. 

First 
crack. 

intimate  strength. 

Height. 

Compressed, 
surface. 

Total. 

Per 

square 
iuch. 

7481 

Inehst. 
3.98 

Inches. 
4.10 

InefiM. 
4.08 

8q,xn. 
16.73 

Povnds. 
31,000 

Pounds. 
67,400 

Poimdt. 
4,029 

GRAY  COLOR. 


7482 

4.10 

4.10 

4.08 

16.73 

70,000 

83,900 

6,014 

Limestone. 
Contributed  by  John  Holmgren,  Junction  City,  Kans. 

JUNCTION  CITY  WHITE  ROCK. 


No.  of 
test. 

Sectional 
area. 

First 
craclE. 

Ultimate  strength. 

Height. 

Compressed, 
surface. 

Total. 

Per 

square 
inch. 

7700 
7701 

Inehet, 
3.98 
3.93 

Jnehet. 
4.00 
3.87 

Jnehet. 
3.88 
8.98 

Sq.in. 
15.52 
15.40 

Poundt. 
44,000 
61.000 

Poundt. 
46,500 
51,600 

Poundt. 
2,996 
3,350 

Limestone. 

Contributed  by  Bridgford  &  Duncan.    Quarry  located  at  Beaver, 
Carroll  County,  Ark. 

GRAY  COLOR. 


No.  of 
test. 

Marks. 

Dimensions. 

Sectional 
area. 

First 
crack. 

Ultimate  strength. 

Height. 

surface. 

Total. 

Per 

square 
inch. 

7489 

7490 
7491 

No.l.... 
No.l.... 
No.  2.... 

Inehet. 
8.98 
4.67 
4.02 

Jnehet. 
4.13 
4.14 
418 

Jnehet. 
4.14 
4.10 
4.15 

8q.  in, 
17.10 
16.97 
17.14 

Poundt. 
320,000 
301,000 
130,000 

Poundt. 
346,800 
363,100 
343,900 

Poundt. 
20,281 
21,397 
20,064 

418        BUILDING  MATERIAL^     STONES,  BRICKS,  AND  CEMENT. 
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Sandstone. 

Contributed  by  the  Arkansas  Stone  Company,  of  Little  Roctii. 
Quarries  at  Cabin  Creek,  Johnson  County,  Ark. 

BLTJB  STONB. 


No.  of 
test. 

Dimensions. 

Sectional 
area. 

First 
crack. 

Ultimate  stren^. 

Height. 

Compressed 
surface. 

Total. 

Per 
iiicli. 

7492 
7498 
7494 

Inehet. 
4.03 
4.00 
4.02 

Ineheit. 
3.95 
4.03 
4.03 

Inches. 
4.08 
4.01 
4.07 

8q.  in. 
16.12 
16.16 
16.40 

Pmtnds. 

io:.,ooo 

108,000 
206,000 

PoundM. 
318,300 
289.600 
290,900 

]9,74< 
17,921 

17.  ra 

iff 

Sandstone. 

Stone  contributed  by  Ed.  McKenna.    Quarries  near  Fort  Smitlit 
Sebastian  County,  Ark.    Stones  marked  '^  Jensen,  Ark." 

GRAY  COLOR. 


No.  of 
test. 

Dimensions. 

Sectional 
area. 

First 
cniclc. 

Ultimate  strength. 

Height. 

Compressed 
surface. 

ToUl. 

Per 

inch. 

7880 
7831 

Inches. 
10.50 
11.07 

Inches. 
4.09 
4.08 

Inches. 
3.96 
4.04 

16.48 

Pounds. 
151,000 
120,500 

Pounds. 
187.<J00 
229,900 

Pmndi 

11,M0 
13, 9M 

"Bandera''  Sandstone. 

Contributed  by  The  Bandera  Flagstone  Company,  of  Bedfidd,  KaB5. 
Quarries  near  Redfield,  Bourbon  County,  Kans.,  about  11  miles  vest  of 
Fort  Scott,  Kans. 

BLUE  COLOR. 


No.  of 
test. 

Dimensions. 

Sectional 
area. 

First 
oracle. 

Ultimate  sftrenctli. 

Height. 

surface. 

Total 

Per 
iich.    1 

Powdt. 
8,446 
7,M8 

7485 
7486 

Inches. 
3.94 
3,93 

Inches. 
4.01 
3.98 

Inches. 
3.98 
8.96 

15.76 

Pounds. 
134,800 
119,900 

Pmtnds. 
134,800 
119,900 

BUILDING  MATERIAL — STONES, 
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Sandstone. 


Contributed  by  W,  F.  Myers,  San  Francisco,  Cal.  From  the  Pied- 
nont  quarry,  located  about  5 J  miles  from  Oakland,  Alameda  County, 
Dal. 


BLUE  COLOR. 


No.  of 
tost. 

Dimenaioos. 

Sectional 
area. 

First 
crack. 

Ultimate  strength. 

Height. 

Compressed 
surface. 

Total. 

Per 

square 
inch. 

7613 
7614 
7615 

Inches. 

4.10 
4.04 
4.05 

Inches. 
4.03 
4.04 
4.08 

4.11 
4.12 
4.07 

8q.  in. 
16.58 
16.61 
16.61 

Potmds. 

169,000 

62,000 

167,000 

Pounds. 
105.600 
182, 900 
171, 400 

Pounds. 
11,812 
10,991 
10, 319 

Sandstone. 

From  E.  S.  Littlefield,  of  Bandore,  Coos 
marked  Coquille  Eiver,  Coos  County,  Oreg. 

BLUE  COLOB. 


County,  Oreg.    Stones 


No.  of 
test. 

Dimensions. 

Sectional 
area. 

First 
crack. 

Ultimate  strength. 

Height. 

Compressed 
surface. 

Total. 

Per 

square 
inch. 

7414 
7415 
7416 

Inches. 
3.90 
4.03 
3.07 

Inches. 
3.08 
4.00 
4.00 

Inches. 
4.08 
4.12 
8.85 

So.  in. 
16.24 
16.48 
15.40 

Povnds. 
147,100 
133,000 
72,000 

Pounds. 
147, 100 
137,400 
76,200 

Poitnds. 
0,057 
8,337 
4,948 

N'OTE. — ^No.  7416  was  tested  wet,  after  22  hours  immersion  in  water. 
After  fracture  the  stone  indicated  that  the  water  liad  penetrated  to  a 
depth  of  about  five-eighths  of  an  inch  below  the  surfaces  of  the  cube. 

Sandstone. 

Ck)iitributed  by  the  Tenino  Stone  Quarry  Uompany,  of  Tenino,  Thurs- 
ton County,  Wash. 

GRAYISH  GREEN  COLOR. 


No.  of 
te«t. 

Dimensions. 

Sectional 
area. 

First 
crack. 

Ultimate  strength. 

Height. 

Cempressed 
snrface. 

Total. 

Per 
square 
inch. 

7418 
7410 
7420 

Inches. 
4.02 
4.01 
4.02 

Inches. 
4.00 
4.00 
3.98 

Inches. 
4.05 
4.05 
4.04 

Sq.in. 
16.20 
16. 20 
16.08 

Povnds. 
108,400 
106, 380 
109,440 

Pmtnds. 
108, 400 
100, 380 
109,440 

Pounds, 
6,091 
6,567 
6,806 

H.  Doc.  54 ^22 


422        iiUlLUlNO  MATJ.UIAL STONES,  BRICKS,  AND  CEMENT. 


.^1 


:  :  :  :  ^ 

"^     '     *     '     '     X 

»^    ;    •    ;    ;    O 


t3 
a; 

a 

'-M 

3 
O 

o 


?  a 


82 


'        V  •^  »•  i^  r^  CO  r^  O  tO  ^^1-1  ^^  O  (N  O 

I     <ooo O OO O 3 o oooo o 


I 


K 
O 

"3 

Si 

IS 


-  «^  CI  CI  MMM"' 


hi 


§|g 

Its 


c*P 


•=jr--=5 


e8e>4 


I*  i  ^  « 


:cC^w     S 


O-^ft 


So 

O  k 


i| 


s 


I 

err 

u 


PS 


5 


SOCx 


i 


*-. 


^       I 


I 


s 

if 

o 

1 
I 

a 

3 


I 


►9 


S 

es 


I 


► 

S 


a 


II 

d  « 


•  d 


BUILDING  MATERIAL ST0NK8,  BRICKS,  AND  CEMENT.        423 


-3»  — —  —  fO  — OCOOOBCMO^ 

isooooocsoojoeo 


11    I  i^li 

e>iS  CM      SciSS     c^SSS 


£Or-t>H 

55  oo 


Si 


SSS2SSS    f.^ 


^d^4CM^^-C4e4C«l< 


ri  ri  B5  o  d  ^<  CM  3C  t- 


?8 


•3 


I      I 


I 


I 


o 


I 


s 

o 


4r 


a 
>> 

o 


o 

-5 


3 

i 


5 

I 


416        imiLUlMU  MAT£RIAIj STONES,  BRICKS,  AND  CEMENT. 

Sandstone. 

Ck)ntribated  by  Willinm  P.  Myers,  of  San  Francisco,  Cal.  From 
the  Piedmont  quarry,  located  about  5^  miles  from  Oakland,  Aluiueda 
County,  Cal. 


No.  of 
best. 

SheariDg  dimen- 
sions. 

Shearing 
area. 

Tmns- 

voraefVao- 

tUTO  doTcl- 

oiMxl  on 

tf*nMion 

side. 

Shearing  strength. 

SarCseea 
aheared. 

Total. 

310 

Inehet. 

4.0GX5.WX2 

Sq.in. 

48.64 

Pouudt. 
26,200 

Povndf. 
70.100 

Poim<f«. 
1,020 

One. 

Sandstone. 

Contributed  by  R.  S.  Littlefield,  of  Bandore,  Coos  County,  Orcg. 
Stones  marked  "Coquille  liiver,  Coos  Co.,  Oregon.'' 

BLUE  COLOB. 


No.  of 
test. 

Shearing  dimen- 
sions. 

Trans- 

Shearing  strength. 

Shearing 
area. 

turo  devel- 
oped on 
tension 
side. 

Totiil. 

Pounds. 
60,400 

Pot 

square 
inch. 

SurfHces 
slieared. 

202 

Inches. 
4.00X5.05X2 

«• 

Pmind§. 
19,000 

Pounds. 

1,248 

One. 

Sandstone. 

Contributed  by  George  E.  Huggins,  of  Olympia,  Wash.    From  thfl 
Olympia  sandstone  quarry,  Olympia,  Thurston  County,  Wash. 


BLUE  COLOR. 


Ko,of 
test. 

Shetiriiig  dimon- 
sious. 

Shearing 
area. 

Trans- 
verse frac- 
ture devel- 
oped on 
tension 
aide. 

Shearing  strength. 

Surfaces 
sheared. 

Total. 

Per 

sonars 
mob. 

203 
294 

Inekes. 

4.01X5.00X2 
1.04X6.00X2 

48.48 

Powndt. 
27,500 
33.700 

Pounds. 
75,100 
83,500 

Pounds. 
1,563 
1.722 

One. 
One. 

BUILDING  MATERIAL STONES,  BRICKS,  AND  CEMENT.        417 

Sandstone. 

Contributed  by  Henry  lioeder,  of  Kew  Wliatcoiii,  Wiwsh.     Belliiig- 
liam  Bay  stone,  Obuckanut  quarries. 

BLUE  COLOR. 


No.  of 
test. 


201 


Shenring  «liiiuMi- 
sions. 


Jneheg. 
4.18x6.29x2 


Shearing 
area. 


q .  in. 
52.58 


Trans-       Slieariug  Mtrength. 
rersfifrac-' ^ 


turo  «level- 

(tprnl  on 

tendiou 

side. 


Total. 


Voundx. 
34,400 


PovncUt. 
05, 100 


Siirfitces 
Per      I  sheared . ! 
Hiinaro   j  I 

inch.     ' 


Vounds.  I 
1,800       Om>. 


Sandstone. 

Contributwl   by  tbe  Tenino   Stone   Quarry  Company,   of   Tenino, 
Thurston  County,  Wash. 

IJLUK  COLOK. 


Trans- 

Shearing strength. 

1 

verse  frar- 

No.  of 

Shearing  ditnc-n- 

Shearing 

ture  devt'l- 

Surface's; 

test. 

sioos. 

area. 

oped  on 

tension 

side. 

Total. 

l»er 
HO  Q  a  re 
inch. 

sheared.' 

IneheM. 

%% 

Pounds. 

Poitndt. 

Pounds. 

289 

4.00X5.96X2 

25,000 

50.700 

1,063 

One. 

290 

3.97X5.96X2 

47.24 

26,500 

65,600 

1,380 

Two. 

H.  Doc.  54 27 
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building  material — stones,  bricks,  and  cement. 

Granite  from  Trot,  K  H. 

No.  1344, 
engtfa,  24".04. 

ectional  area,  4''.09x6".09=:24.91  sqnare  inches, 
aaged  length,  20''. 


347 


.Applied  loads. 

In  gftnged  length. 

TotaL 

PersqnAre 

Compres- 
sion. 

Set. 

Poundt. 

2,401 
24,010 
40,820 
74.730 
00.640 
124,550 
00,640 
74,730 
40,820 
24.010 

2,401 
24.010 
40,820 
74,730 
00.640 
124,550 
00,640 
74,730 
40,820 
24,010 

2.401 

Poundt. 

100 
1,000 
2,000 
3,000 
4,000 
6,000 
4,000 
3,000 
2,000 
1,000 

100 
1,000 
2,000 
8,000 
4,000 
5,000 
4,000 
8,000 
2,000 
1,000 

100 

Inch. 

0. 

.0068 
.0133 
.0176 
.0212 
.0245 
.0219 
.0191 
.0157 
.0113 

Inch. 
0. 

IniUal  load. 

£=4,800,000  pounds  per  square  Inoh. 

.0041 

.0002 
.0141 
.0180 
.0213 
.0245 
.0219 
.0191 
.0157 
.0113 

.0042 

Lateral  expansion  under  endwise  compression. 
Transverse  ganged  length,  5".5  at  middle  of  length. 


In  ganged  length. 

Remarks. 

Total. 

Personare 

Lateral 
expansion. 

Set. 

Poundt. 

2,491 
124,560 

2,491 
124,550 

2,491 

Poundt. 

100 
5,000 

100 
5,000 

100 

Inch, 
0. 
.0007 

Inch. 
0. 

Initial  load. 

0. 

.0007 

0. 

Batio  of  lateral  expansion  to  longitudinal  compression,  i. 
This  specimen  used  in  transverse  test  Ko.  390. 


426        BUILDING  MATERIAL STONES,  BRICKS,  AND  CEMENT. 


2 
^ 


h^ 
'< 

^ 


8 

•K 
^ 

IQ 

»-N 

3 

P4 

< 

P 

553 

CO 

i 

o 


1 


_  ^t 
is  5^ 

Is  £5 


i  I 


ill 


i 


S8S 


geoa 


i§ 


:%: 


;8a  :  •• 


iii5|§S8||S||ggsa|§5|||5||s|ps|| 


t-  t-  C-  I-  tH  rH  « 


00 


»5s 


2 


1 

1 

5 


5 


I 


a 


I 


BUILDING  MATERIAL STONES,  BRICKS,  AND  CEMENT.        427 


a 


is 


w 


(NC4 


v-^ 


M 


3SS 


ii 


§1 


§iii§ii9§ii§iii§§ii§i§si§§§§^§gg|§  ^  ^es^gi^sss 


I-  t-  t-  tH  rl 


fl     00  O  «D '^  O  O  r-t  lO  e>  r-l  »  t* 

-^    -  -  -   ^  ^  _  _^  .^  ,^ , , 

.    .    --    ,  e<ie>i 


1 

1 

a 

C 

Ph 

<a 

M 

:a 

;^ 

^ 

1 

1 

a 

s 

® 

1 

1 

rt 

•-5 

2 

St 


i 
a 


I 

"3 


428      uiJihnlNO  MAtEfetAL — stones,  uricks,  and  cemekt. 


t3 


a 
o 

I 


•5  '- 

IS 

I,  I 

^  i 

£  I 

■5  i 


2  2  J 


S  £  •  a 

U1tf~ 
s  si  • 

y   Us. 


Ill 


is 


2^5 
000 


3Sg 


%n 


eoocfw' 


1-  le 


12 


c 


*« 

«£ 
e 


I 

I 


•t. 


"i> 


^ 


-2 


-2 

<5 


9     0^ 


CO 

I 


s 


1 

S 


I 

1 


5 


BUILDING  MATERIAL — STONES,  BEICKS,  AND  CEMENT.        429 


§8 


II 


§11 


«*?-r 


•  ^«  t-<  o 


8C9  4D 


gg 


£o3 


US 


5     I 
8      8 

I     I 


S        ^ 


§ 

^ 

? 

0 

M 

S 

i 

g 

g 

^ 

«§ 

« 

« 

1 

1 

8 

* 

;§ 

1^ 

C5 

B 
1 


430        BUILDINO  MATRRIAL STONKS,  BRICKS,  AND  CEMENT. 

■      -.  '       :;::::::::::  ::i:  ::::;:?::  ;s:  :  :& 

11^ 


i? 


|g|f 


1 


^r 


I 


I  I 


5 

X 

I 

■0 


ab     ,£:  C 

g-j*  a  CO 


'S> 

1 

2 

00 

Vi 

o 

00 

%) 

9 

W 

a 

^ 

^ 

SI 


is 


i§ 


32 


§1 


§§g§§iiigpiigiiig3Spi§§ii§§§i8iiiiii 


t-t-e-iHr-l 


1 


I 


a 

I 


S 


s 

f 


3 


i 

§ 


I 


I 

a 
I 

I 

I 


BUILDING   MATERIAL STONES,  BRICKS,  AND  CEMENT.        431 


i 


aoM 


35 1- 


U 


S3 


§1 


31 


Qo5co 


§^ 


I 

I 


3 

j 


i 


I 
I 


•2 


a 

a 


s 
I 


c 


S 

o 


"3 

S. 

P* 
R 

g* 

§ 

^ 

o 

O 

O 

g 

g 

g 

g 

8 

8 

3 


424       BUILDmO  MATKRtAL — STOKES,  BBICKS,  AND  CEUSMT. 


;s3S^s  ss 


h;SEiSsqgs  s^ 


BUILDING  Kf  AtERlAL — STOKES,  BRtCKB,  AND  CEMENT.        425 


6 

I  :^ 


Q 


i 

6 


o 

'I 


SS§oS      **?"" 


1  eo  «  w  « 


dr-.w     c«t-o^     em 


oo«o 
do* 


^SSS 


M        I-10004D  CO  v4  ^ 


OOOOO 


pi© 


8    12 


^«<Nci^-    d    gijriw    3*3    S?43S    s§oo^«cod 


m      d 


S@8SS 

id  <o  m  lA  <D 


8S 


e  lO  >i  lA  c»  cc  <o  00 


S2 


^  ^  ^     r 

ca      CI      S  M 


3 


rl-Jeociim      >h      dddci 


cxietio      wj- 


d      co3 

t-i      coc«i 


»n  o  —  ®  t- 
CM  vat  00 lA 


«  g 


i-H       id       cl  t- 


I         4  I 


S  ^ 
Mo 


^>i 


^§. 


'  a 


5^  fc  ^w  ^r© 
^  H  t'  S  fe  c.^ 


be  . 

if- 

.  -  «  O  Dl? 

;i«"^|3 

'|2l«| 


3 

3^      P^ 


426        BUILDING  MATERIAL STONES,  BRICKS,  AND  CEMENT. 


>. 


2 
^ 


n 

P       V3 


5^ 


CO 

i 


-1 


.i  3  fl  »; 

lilirf 


J1|l_ 

CflSg. 


I      »N 


I 


»    IT    ». 


ill 

III 


a 


i^ii 


38S 


%% 


:§ 


:3: 


:aa  :  '' 


a 
I 


% 

1 

I 

5 


5 


B 


a 
o 
o 
U 

•a 

1 

I 


3D 

I 
i 


5       5       i 

1    1    I 


BUILDING  MATERIAL STONES,  BRICKS,  AND  CEMENT.        427 


§§ 


§§ 


C* 


oo 


vh; 


3SS 


ii 


WW 


II 


1. 


385'«*«eo^S«S'*co«»^S«eoWe«»«-3iO'^-ii«oeo-9i"^c<csi'^Hi   «    rt^S^cslS-w^eo^U-Mw 


H  rl         l«  C.  f-  r-l  f 


t-t-      »H      .1 


a 

I 
I 


I 

5 

I 


1 

g 

I 

i2 


S 


3  =1 


i  a 

I  I 


I 

£3 


s 

3 


I 

I 


•3 


428        UUIhntNO  MAtEfetAL — 8TOKI2S,  URlCItS,  AND  CEMENT. 


a 
o 

I 


IS 


2*3  «5g^ 


«  est?  crio 
&>  q  Co 


^11 


Ss 


lis 

ooo 


5S 


asss 


IS 


eSOMCQ 


-t-ii 


li 


&& 


5§ 


!•; 


S 


<;> 


^ 


s 

'A 


g 

i 


-2 
if- 

a 
§ 


6 


S 


^ 

^ 


H 
^ 


I 
I 

1 


«l 


^ 

& 

^ 


I 


BUILDING  MATERIAL — STONES,  BRICKS,  AND  CEMENT 


429 


•09 


00 

3S 


miS 


US 


1     S 


c 

1 

s 

t 

M 

^ 

« 

& 

1 

1 

1 

1 

^ 

^ 

• 

9 

I 

1 

1 

1 

8 

{ 

J 

s 

B 

l3 

1 

J 

I 

a 
1^ 


e 


,24 


1 

1 

1 

« 

& 

a 

s 

a 

hJ 

^ 

hi 

430 


P 

a 

§ 


BUILDING  MATERIAL STONKS,  BRICKS,  AND  CEMENT. 

fl  a  a  . 


^  ^  a  9  B  5 


sg-i^.S 


am 


i  i  I 


IB  ■  ^^  d 

4»^ 


^^" 


2UJ  £ 

Jl  ^  3  3  3  4 


f 'I 


''p^s' 


•a    & 


5    I 


S  S  t  «  e 


i 


s 

2 

I 


1^ 


II 


II 


IISI 


§§ 


%t 


IS§ 


Is 


if 


eeo 


§§i 

IS  ' 


SSS 


M 


.OHO 

:S8 


I 

I 
I 


.    1 


i 

§ 


I 


s 


I 


BUILDING  MATERIAL — STONES,  BRICKS,  AND  CEMENT.        431 

S  :  :  :  :  :  :j:  :  :§ 


ii 


11 


QoScO 


§§1 


cS 


ippi§iiisiii§i§ii§§3§3ii^^s§ii§s§§§^ss§§3gi^iSiiig 


t^i>t-    ^ 


a 
a 

i 


5 

1 

1 

1 

M 

a 
1 

1 

1 

I 

4? 

1 

J 

►» 

Jf 


I 

3 

I 


■3 

a 


I 


•2 

a 


ce 
•a 

i 

5 


o 


I    -^ 


a 


I 

§ 


I 


i 

o 

J 
"5) 

0 


o 

I 


S 


a 

2 


432        BUILDING  HATEKIAI^ — ^STONEB,  BBICKS,  AND  CEMENT. 


S 


1 

••• 

•I 


^ 


»« 

s 
Q 


s  a  «   . 
o  *  O Is 

: '  i^lf ' 


"a 

S 


^ 


(,  tea  a  dj3 
p  a)  a  c>.«  q 


53 


|§§§ 


§§ 


§§ 


§1 
11' 

cCeC 


s 


6 


I 
I- 

i    i 

•S  fa     P« 

o 

J 


I 


BRICKS,  TILES,  AND  BUILDING  BLOCKS. 


ABSORPTION  OF  WATER  AND 
COMPRESSION  TESTS. 


U.  Doc.  54 28  433 


BRICKS,  TILES,  AND   BUILDING   BLOCKS. 

BBICKS. 
Absouption  of  Water. 


435 


7317 

7318 
7319 
7830 
7321 

7507 
7510 
7518 
7516 
7519 

7520 
7522 

7S27 


7531 
7333 

7536 

7530 

7541 
7»46 
9647 
7549 
7560 


7561 
7553 
7563 
7664 
7666 
7666 

7550 
7562 
7563 
7564 
7566 
7566 
7567 
7568 

7578 
7580 
7561 
7583 
7&W 
7588 

7580 

7500 
7501 

7502 

7808 
7506 
7507 

7608 
7500 
700O 


Contribator. 


Somerset  and  Johoflonburg  Maunfuc- 

taring  Co 

....do.7 

....do 

do 

....do 


Gladding,  McBoan  &,  Co . 

....do..: 

do 

do 

.....do 


Bay  Stato  Brick  Co. 
....do 


Broah  St  SchmiiU.. 

do 

.....do 


National  Briok  and  Tile  Co  . 
..-.do 


Ka&aaa  City  Hydraulic  Preas  Brick 

Co 

...-do 


Weight,  dry. 


Clark  Presaod  Brick  Co. 

do 

do 

do 

.....do 


SnperioT  Brick  Co.,  No.  1  — 

Superior  Briok  Co.,  No.  2 

Superior  Briok  Co.,  No.  3 ... . 


The  A.  O.  Jonee  Brick  and  Tile  Co  . 

..--do , 

.-..do 

....do 

do 

....do 


The  Coaldale  Brick  and  Tile  Co. 

do 

do 

do 

....do 

do 

do 

.....do 


Noah  Hamlet. 

....do 

...do 

...do 

....do 

do 


Lbi 


The  Capitol  City  Vitrified  Brick  and 

Paving  Co 

do .' 

do 


Montloello  Brick  Co. 

....do 

....do 

....do 


A.  Humphrey. 

do 

....do 


Ouneet. 


5    I 

5 
5 
6 
5 
5 

3 
3 
3 


Absorption  of  water. 


Total. 


Lb$. 


13 

11} 

'ill: 


?1 


0 
5i    . 

•it 

1 

n\. 

11' 

lU 

•I 

lU 

m 

I' 

15i 


6J 
151 


5 

n 

3 

0 

5 

8J 

5 
5 

.ill 

5 

lOi 

5 

U 

H 
11} 


Owicea. 
2} 
2i 
2! 


lOJ 
10 

"i 
H 


By 

weij;ht.| 


By 
vol- 


Si 


Per  et. 
2.68 
2.76 
2.31 
0.72 
0.60 

11.1 
11.3 
13.3 
5.8 
10.4 

8.4 
3.1 

3.5 
4.5 
0.28 


I, 


0       10.3 


112     13.1 
ItiJ      12. 0 


8 
31 

2i  1 

12 
Ifti 
17i 

H 

il 

i 
li 

}?* 
i 
k 

4 


1  10.  G 

14  '  16.4 
12j  I  11.0 

2  0.0 

2  2.  r> 

15  ■  16.9 


li 

2 

li 

3 


1.9 
2.8 
1.7 

2.3 
1.0 
3.3 


0.3 
4.3 
G.1 
3.1 
2.8 

20.1 
26.7 
W.l 

1.2 

1.7 

1.2 

U  9 

0.52 

1.2 

11.3 
12.0 

o.u 

U.22 

1.2 

0.24 

4.2 

2.0 


lOi  >  12.0 

I 
i       0.25 
I       0.25 

il  o.2;< 


Peret. 
5.95 
6.U8 
4.93 
1.63 
1.54 

21.9 
21.6 
24.0 
11.9 
19.5 

7.7 
7.1 

8 

I    0.67 

I  12.7 
20.6 


21.9 
22.7 

10.8 
8.4 

11.5 
0.3 
5.8 

32.7 
39.6 
42.2 

2.5 
3,7 
2.7 
2.0 
1.2 
2.7 

21.1 
22.0 
0.98 
0.49 
2.0 
0.54 
9.2 
6.6 

32.7 
LUO 
20.0 
1.9 
5.1 
28.4 


4.3 
6.1 
3.8 

5.4 
4.6 
7.7 
23.4 

0..18 
0.58 
0.54 
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BRICK8,  TILES,  AND    BUILDING   BLOCKS. 

Absoeption  op  Water— Continued. 


Com- 
pres' 
Bion 
test 
Hum* 
ber. 


Contributor. 


Weight,  dry. 


Absorption  of  wftter. 


Total. 


7<t03 
7604 
7606 

7606 
7607 
7008 
7600 

7010 
7611 
7612 

7623 
7623 
7624 
7625 
7626 
7627 
7628 
7629 

7633 
7036 

7630 
7642 
7702 
7704 

7706 

7709 
7649 
7052 
7655 
7658 
7661 
7662 
7663 
7667 
7677 
7680 
7671 
7074 
a  338 

7086 
7686 

7688 
7689 
7690 

7093 
7694 
7605 

7711 
7712 
7713 
7714 
7715 
7716 
7717 
7718 
7719 
7720 
7721 
7722 
7723 
7724 
7725 
7726 
7727 
7728 
7729 


Blnnford  Brick  and  Tile  Co . 

....do 

....do 


Savre  nud  Finlier  Co  . 

...:.do 

do 

do 


.  I).  Hunton. 

..do 

..do 


Powhatan  Clay  Mannfncturing  Co . . 
do 


.do. 
do. 
.do. 
.do. 
.do. 
.do. 


John  Sharker . 
do 


Gay  Head  Clay  and  Brick  Co  . 

do 

....do 

....do 


New  Hampshire Moalded  Granite  Co. 

New  England  Steam  Brick  Co 

...-do... 

do 

do 

....do 

do 

....do 

do 

....do 

do 

do 

do 

....do 

....do 


Pacific  Clay  Manufacturing  Co. 


Grant  Brick  Co. 

....do 

....do 


MuAcatine  Terra  Cotta  Lumber  Co. 

...do 

do 


American  Kncauatic  Tiling  Co . 

do 

...do 

....do 

...do 

...  do 

....do 

...do 

...do 

....do 

...do 

...do 

...do 

....do 

...do 

....do 

....do 

....do 

...do 


LbB, 
5 
5 
7 

5 
5 
6 
5 

6 
5 
6 

6 
6 

4 
4 
4 

4 
4 

4 

6 
6 

5 
5 

6 

7 


Lb9. 


9h 

Hi 
H 

n 

9 
lOJ 

2* 


lOJ 

7 

10 

13 

i 

13 

8 

13 

0 

12 

3i 

9^ 
I 

6i 

lOi 

15i 

^i\ 

5 
5 
6 

Orammei. 
144.1 
141.1 
147. 9 
151.3 
163.6 
153.4 
134.7 
167.0 
16«.8 
1(18.0 
173.5 
171.3 
170. 0 
164.7 
798.5 
792.6 
814.2 
194.1 
202. 4 


Ofmefs. 


n 


Grammet. 

&5 

4.0 

4.6 

3.3 

5.2 

3.3 
13.3 

0.1 

0. 

0.1 

0. 

0.2 

0.4 

0.2 

0.3 

0.4 

0.6 
27.7 
25.0 


3i 

H 
104 
6 
8* 


n 


4i 
4i 

»i 

6 

13i 

5i 
6i 

i 


Hi 
lot 

5i 
8i 
4i 
2i 
lU 
I4i 
i:«* 
Hi 
6i 
U 
1 
12 

a 
ii 

n 
u 


Per  a. 

3.7 

4.3 
11.0 

12.8 
13.0 
6.9 
10.4 

2.7 
1.7 
6.9 

10.9 
11.8 

6.1 

6.0 

6.1 
12.3 

8.4 

8.8 

12.5 
13.1 

6.3 

7.0 
14.8 
14.2 


13.0 
12.4 

6.4 

9.1 

4.4 

2.4 
12.8 
19.1 
15.2 
12.7 

7.8 

1.7 

1.1 
14.7 

14.3 
14.9 

1.1 
1.5 
L6 

1.5 
1.4 
1.4 

5.9 

2.8 

8.1 

2.1 

3.2 

3.1 

9.9 

0.06 

0. 

0.06 

0. 

0.12 

0.23 

0.12 

0.04 

0.05 

0.06 

14.2 

113 


/Vrd. 

7.6 

9.2 
20.3 

19.3 

\u.i 

.119 
•18.8 

6.2 
11 

15.1 

20l7 

210 
1J.6 
13.1 
113 
24.3 
'  17.8 
1&6 

21.1 
21.3 

I  113 

13.6 
125.0 

24.6 

&l 
24.0 
23.  .S 
1X3 
17.9 

9.4 

5.6 
24.6 
32.2 
27.3 
2  J.  7 
15.4 

3.9 

2.6 
25.8 

26.2 
27.6 

2.5 
3.6 

3.6 

3.2 

3.1 
3.1 

12.8 
6.4 
7.0 
4.9 

7.4 
5.0 
19.9 
O.U 
0. 

0.14  , 
0. 

0.27  I 
0.56 
0.  ^ 
0.t*9 
0.12 
0.14 
26.  i5 
23.9 


a  TlilUMVV.ir  ti'.st. 


Te^y"^  o/'^ric^jttr. 


CoTTz^^y'G^tyijOTi^  ^e<S'^. 


^ 


i 


i 


^^^lZ^7'G4T*S'ivGyJ^lcttyib^:CP'JZ^'Cf>^G^&.€^ . 
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Bbicks  from  tiik  Bay  State  I>rick  Company,  Boston,  Mass. 

Made  on  special  brick  iiuicliines  from  clay  procured  in  vicinity  of 
Boston. 

Uard-burnt  red  brick,  used  for  building,  paving,  sewers,  etc. 


No.  of 
teat. 

DimeuBiona. 

Sectional 
area. 

PI  rat 
crack. 

TJlthniito  atrcngth. 

ReinarkB. 

Height. 

Comprcftsed 
HurfHoe. 

Total. 

Per 

aquaro 
iuch. 

7520 
7521 
7522 
7523 

Inches. 
3.3« 
2.14 
3.38 

Inches.   Inehen. 
2. 14        7. 71 
3.:{6        7.85 
2.12         7.04 
3.36         7.71 

Sq.iv. 
16.50 
26. 38 
10.20 
25.91 

PoiitidM. 
37. 1 00 
38,  000 
26,  OUO 
47,000 

Pounds. 
246. 100 
453,  200 
279,  5!)0 
381,600 

Pounds. 
14.015 
17. 180 
17,  2:>:j 

14, 728 

Tested  on  edge. 
Do. 

Compression  test  of  half  brick  after  tests  by  transverse  loads. 


No.  of 
teat. 

Trana- 
renio 

lent 
nam- 

ber. 

Dioienaiona. 

Sec- 
tional 
area. 

First 
crack. 

ITltimate 
etrength. 

Remarka. 

Height. 

Comproaaed 
aurfaco. 

Total. 

Per 

square 
inch. 

7761 

340 

Inches. 
2.2U 

Inches. 
3.40 

Inches. 
4.04 

Sq.  in. 
13.74 

Pounds. 
21,000 

1 
Pounds. '  Pounds. 
154, 900       11, 274 

PAvma  Bbioks  from  Somerset  and  Johnsonbitrg  Manufac- 
Ti'RiNG  Company,  Boston,  Mass. 

[Factories  at  Someraot,  Mass.,  and  Johnsonburg,  Pa.] 


Wo.  of 

teat. 

Marks. 

Dlmenaioua. 

Sec- 
tiunal 
area. 

Firat 
crack. 

Ultimate 
strength. 

Kcroarka. 

Height. 

Compressed 
aurfaco. 

1      Per 
Total.   ,  square 
1    iuch. 

7317 
7318 
7319 
7320 

6* 

Inelus. 
3.92 
2.34 
4.23 
4.01 
4.02 

Inches. 
2.41 
3.90 
2.58 
2.37 
2.48 

Inches. 
8.45 
8.37 
8.83 
8.30 
8.30 

Sq.  in. 
20. 36 
33. 40 
22. 78 
19.81 
20.81 

Pound*. 
67, 000 
68,0(10 
39.  OUO 
48,000 
42,000 

Pounds. 
151,  9(H) 
4r»8,  2<10 
274,  100 
2.'>2. 100 
264,600 

Pounds. 
7.412 
13.719 
12.  032 
12, 726 
12,715 

Trftt4Hl  on  edge. 
Do. 
Do. 
Do. 
Do. 
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Bricks  from  the  Gay  Head  Clay  and  Brick  Compaft, 

Chelsea,  Mass. 

BUFF-COIX)RED  BRICKS. 


No.  of 
t««t. 

Ultimate  atrengtb. 

Bemai^ 

Height. 

ComproaMd 
Burfaco. 

SeotioDAl 
area. 

First 
eniok. 

Total. 

Per 

square 
inch. 

7687 
7638 
7630 

7640 
7641 
7642 

Inches. 
2.32 
2.38 
2.30 

4.10 
4.16 
4.17 

Inches. 
4.14 
4.15 
4.10 

2.25 
2.30 
2.30 

Inches. 
8.20 
8.27 
8.16 

8.13 
8.26 
8.27 

Sq.in. 
33.95 
34.32 
33.46 

18.29 
10.00 
19.02 

Pounds. 

108,000 

105,000 

68,000 

108,000 
53,000 
109,000 

Pwnds. 
217,200 
206,500 
216.000 

131,700 
138,600 
135,800 

Pounds. 

6,398 
6,017 
6.455 

7,201 
7,032 
7,140 

Tented  on  edge. 
Do. 
Do. 

DARK  BUFF  SPECKLED  BRICKS. 


7643 
7644 

1.57 
1.58 

4.06 
4.05 

11.96 
11.81 

48.56 
47.83 

188,000 
285,000 

499,200 
529,600 

10,280 
11,072 

7645 
7646 

4.20 
4.08 

L54 
1.54 

12.04 
11.97 

18.54 
18.43 

54,000 
89.000 

96.600 
105,400 

5.318 
5,711 

Tested  on  edge. 
Do. 

FIRE  BRICKS,  BRANDED  "SALAMANDER  XX.* 


7647 
7702 

2.52 
2.48 

4.70 
4.60 

9.40 
9.25 

44.18 
42.55 

74,000 
71,000 

124,800 
119, 100 

2.824 
2,799 

7703 
7704 

4.58 
4.60 

2.42 
2.58 

9.20 
9.44 

22.26 
24.85 

49.000 
55,000 

49,100 
56,300 

2,206 
2.312 

Tested  OB  edjee. 
Do. 

Camprestian  tests  of  half  bricks  after  test  hy  traneverse  loade, 
BUFF  COLORED. 


No.  Of 
test. 

Trans- 
verso 
tost 
num- 
ber. 

Dimensions. 

Sec- 
tional 
area. 

First 
orack. 

Ultimate  strength. 

Remarks. 

Height. 

Compressed 
surface. 

Total. 

Per 
square 
inch. 

7732 
7786 

7733 
778-/ 

7734 
7735 

1317 
317 

318 
318 

319 
320 

Inches. 
2.30 
2.39 

2.32 
2.32 

4.12 
4.14 

Inches. 
4.08 
4.08 

4.04 
4.04 

2.30 
2.30 

Inches. 
4.72 
2.96 

4.28 
3.61 

4.35 
4.30 

So.  in. 
10.26 
12.08 

17.29 
14.58 

10.00 
9.89 

Pounds. 
79,000 
36,000 

72.000 
21.000 

74.200 
56,000 

Pounds. 
111,200 
59.200 

90,300 
77,960 

74,200 
66,300 

Pomids. 
5,774 
4,900 

5,570 
5.346 

7,420 
6,704 

Tested  wet. 

Do. 

Tested  on  edge. 
Do. 

BUFF  SPECKLED. 


7738 
7739 
7740 

823 
324 
325 

1.57 
1.65 
4.01 

4.02 
4.03 
1.52 

6.84 
5.45 
0.16 

25.49 

21.96 

9.36 

148,000 
117,000 
58,500 

276,500 
208,400 
80,600 

10,847 
9,490 
7,425 

Tested  on  edge. 

7741 
7790 

326 
326 

4.10 
4.10 

1.58 
1.58 

5.02 
3.09 

0.35 
6.30 

60,000 
31.900 

60,600 
31,900 

6,481 
5,063 

Do. 
Tested    vet    on 
edge. 

FIRE  BRICKS. 


7736 
7788 

321 

321 

2.51 
2.51 

4.73 
4.73 

4.80 
4.80 

22.70 
20.34 

59,000 
39,000 

59.900 
47.200 

2,639 
2.821 

Tested  wet 

7737 
7789 

322 
322 

2.53 
2.63 

4.72 
4.72 

4.67 
4.12 

22.04 
19.45 

42,000 
29,500 

51,700 
41,200 

2.346 
2,118 

Do. 
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Rrioks  from  Blandford  Brick  and  Tilb  Company,  Eussell, 

Mass. 


BUILDING  BRICKS. 


No.  of 

teat 

Karka. 

Sec- 
tional 
area. 

Firtt 
oraok. 

Ultimate 
Btrenjcth. 

Remarka. 

Height. 

CoiDpreaaed 
aarfaee. 

Total. 

Per 
aqnare 
feoh. 

7601 
7002 
7603 

No.  27 
K 
K 

Inehe*. 

2.1H 

2.18 
2.28 

Tnehst. 
3.93 

3.06 

4.02 

8.15 
&13 
8.10 

Sq.  in, 
32.52 

32L10 

32.02 

Pounds. 
161,000 

128,000 

120,000 

Pounds. 
230,000 

306,050 

100,800 

Pounds. 
7,377 

0,607 

6.060 

Baff  color. 

Gray  color. 

Dark  oolor.    Haa 
Hunken     panels 
".10  deep. 

DARK  BROWN  PAVING  BRICK. 


7604 

A 

8.08 

2.21 

8.17 

17.41 

51,000 

114.200 

6.550 

Toatod  on  edge.' 

BUPF  FIRB  BRICK. 


7C05 

2.57 

4.78 

0.47 

45.27 

76,000 

108,800 

2,302 

C&mpre$9U>n  iesU  of  half  hrick  after  U»i  by  transverse  loads, 
BUILDING  BRICK,  BUFF  COLOR. 


No.  of 
tent 

Trans- 
verse 
test 
num- 
ber. 

Dimensions. 

Sec. 

First 
crack. 

Pounds. 
1U2,  UOO 

Ultimate 
strength. 

Romnrks. 

Height. 

surface. 

tiounl 
area. 

Per 
Tofal.      nnnaro 
inch. 

T765 

850 

Inches. 
2.21 

Inches.  Inches. 
4.00      4.65 

Sg.  in. 
18.20 

Pounds.  1  Pounds. 
103,500       5,687 
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B&IOKS     FROM     THE     NEW     ENGLAND     StEAM     BRICK     OoMPANV, 

Providence,  R.  I. 

[Works  at  Barruigton  and  Nayatt.  B.  I.] 
LIGUT-IUfiD  BRICK,  NO.  0. 


No.  of 
teat. 

d 

imeimiona: 

CompreaMd 
surfaoci. 

Sec- 
tional 
area. 

Flmt 
crack. 

Ultimate  strength. 

1 

HeiKlit. 

TotaL 

Per 

square 
inch. 

RemarkA. 

1 

7707 
77U8 
7700 

Ineket. 
2.45 
2.41 
2.47 

InchsM. 
4.06 
4.08 
4.13 

Inehe$: 
8.18 
8.24 
8.28 

Sq.  in. 
83.21 
33.62 
34.20 

Poandg. 
112,000 
158.000 
77,000 

Pounds. 
202.100 
253.703 
207,300 

Pound$. 

6,065 
7,546 
6,061 

* 

RED  SMOOTH-CUT  BRICK,  NO.  1. 

7710 
71118 
7640 

2.43 
2.40 
2.30 

4.02 
3.98 
4.03 

8.21 
8.12 
8.19 

33.00 
32.32 
33.01 

217.400 
126,500 
71,000 

217,400 
223.200 
190,900 

6,688 
6,906 
6.783 

i 

RED  SMOOTHCUT  BRICK,  NO.  2. 

7«50 
7651 
7652 

2.38 
2.38 
2.38 

3.93 
4.02 
3.92 

8.02 
8.13 
7.98 

81.52 
32.68 
81.28 

215,000 
221,000 
114,000 

333,800 
285,300 
317,  lOO 

10.590 
8,730 
10,187 

1 

RED  SMOOTH  CUT  BRICK,  NO.  3. 

7653 
7654 
7655 

2.28 
2.40 
2.43 

8.90 
4.04 
4.07 

8.05 
8.22 
8.28 

81.30 
33.21 
83.70 

97.000 
175,000 
201,000 

391.000 
268,100 
277.200 

12.456 
8.073 
8.225 

! 

1 

RED  SMOOTHCUT  BRICK,  NO.  4. 

7656 
7657 
7658 

2.42 
2.38 
2.44 

4.02 
3.80 
3.90 

a  12 

7.86 
7.98 

82.64 
29.87 
31.84 

178,000 
121,000 
187,000 

361.500 
267,000 
355.100 

11.075 
8,939 
11.153 

RED  SMOOTHCUT  BRICK,  NO.  5. 

7659 
7660 
7661 

2.85 
2.35 
2.35 

3.51 
S.82 
3.77 

8.04 
7.78 
7.88 

28.22 
29.72 
29.71 

106.000 
128,000 
151,000 

840,600 
293.000 
272,600 

12.060 
0.859 
9,172 

DARK  BUFF  FRONT  BRICK,  NO.  51. 

7662 

2.36 

4.18 

8.16 

84.11 

57.000 

146,500 

4,294 

SMOOTH-CUT  BUFF  BRICK,  NO.  61. 

7663 
7664 

2.86 
2.39 

4.18 
4.13 

8.14 
8.16 

34.03 
83.70 

176.000 
03,000 

199.300 
150,400 

6,857 
4,463 

LIGHT  CHOCOJ 

LATE-CO 

LORED  B] 

«CK. 

76(K 
7660 

2.41 
2.41 

4.14 
4.14 

8.30 
a  32 

34.30 
34.44 

101,  COO 
13-i,  000 

227, 900 

181,500 

6.6.'!3 
5,270 

BRICKS,  TILES,  AND    HUIF.DING    BLOCKS. 
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Bricks    from    the    New   England    Steam   Brick   Company, 
Providence,  II.  I.—Contiiiucd. 

••63  PIIESS"  LIGUT  CHOCOLATS-COLORED  lilUCK. 


No.  of 
teat. 

DimcDsioi 

IB. 

rp«aed 
race. 

Sec- 
tional 
arcH. 

Ultiuinto  8trcii£tli. 

RemarlcB. 

nn'glit. 

Comi# 
Biir 

Fin^t 
orack. 

Total. 

For 
square 
inch. 

7CC7 

Inehet. 
2.44 

Inehe*. 
4.10 

Inchn. 
8.35 

Bq.in. 
34.00 

Voundt. 
148,000 

Pounds. 
171,000 

PoundB. 

4,887 

"64"  DARK  CHOCOLATE-COLORED  BRICK. 

7668 

2.40 

4.16 

8.82 

34.61 

205,000 

2M.400 

7.061 

"LIGHT  HARD  A7ATEI^-STRUCK  BRICK  FROM  YARD  NO.  1." 

7675 
7076 
7CT7 

2.31 
2.33 
2.43 

4.14 
4.20 
4.17 

8.24 
8.45 
8.43 

34.11 
35.49 
35.15 

180,000 
134, 000 
113,000 

•!-!•! 

6,728 
5,116 
6,311 

"HARD  BODY  BRICK  FR( 

)M  YARD 

NO.  2." 

7678 
7(J73 
7080 

2.38 
2.4U 
2.41 

3.70 
3.70 
3.73 

8.14 
8.08 
8.10 

30.12 
29.  OU 
30.21 

228, 000 
•17, 000 
139,  UOO 

340.700 
329,  900 
330.200 

11,311 
11,033 
11,120 

LIGHT  HARD  SAND-STRUCK  BRICK  FROM  YA  RD  NO.  2,  USED  FOR  FILLING  OR  INSIDE 

PURPOSES. 


7285 

rm 

7287 

2.50 
2.52 
2.52 

8.76 
8.77 
8.00 

8.18 
8.10 
8.44 

30.02 
80.88 
82.02 

144,000 
102, 000 
120, 000 

281.800 
2.-8, 100 
180,700 

0,113 
8,358 
6,762 

LIGHT-BUFF  FRONT  BRICK  NC 

\.  65. 

7681 
7682 
7683 

2.38 
2.38 
2.41 

4.06 
4.01 
4.08 

8.05 
7.06 
8.05 

32.68 
81.88 
32.84 

66,000 
74,000 
58.000 

105,700 
114,100 
102, 000 

3,234 
3,579 
3,106 

SMOOTH-CUT  PAVING  BRICK. 

7660 
7670 
7671 

2.33 
2.28 
3.65 

3.68 
3.70 
2.34 

7.60 
7.50 
7.70 

27.07 
27.75 
18.02 

72. 000 
48, 000 
27,000 

283,400 
218.200 
232, 100 

10, 132 
7, 863 
12,880 

Tested  on  ed;;:o. 

PAVING  BlUCK. 

7672 
7673 
7674 

2.22 
2.27 
3.82 

8.80 
3.81 
2.24 

7.71 
7.88 
7.74 

20.30 
20.05 
17.34 

39.000 
137, 000 
U2,000 

384,800 
454, 000 
189,000 

13, 133 
15,158 
10, 051 

Tested  on  edge. 
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Campr€$9ion  iwtB  of  half  bricks  after  Ictt  by  trantreru  loads, 
LIGHT  RED  BRICK  NO.  0. 


No.  of 

tost. 

Tr«i8- 

Torfto 
test 

II1IIU- 

bor. 

Bimenaiona. 

Sec 
tional 
area. 

Firat 
crack. 

Ultimate 
atrength. 

Remarka. 

Height.   ^JSST* 

Total. 

PowidM. 
102,400 

rj.40o 

Per 
Minare 
Inch. 

7742 
7791 

827 
327 

1            1 

2. 48      4.  LI  1    4. 24 
2.48       4.11       3.50 

14.38 

Poundi. 
Sl.OUU 
34.000 

PoundM. 
5,874 
4,506 

TeatfdweL 

RED  SMOOTH-CUT  BRICK  NO.  1, 


7743 
77»2 

828 
328 

2.41 
2.41 

4.02 
4.02 

1               ■                 1 
4.00  1     16.06  1    30,800       02,900 

3.65       14.67       23«000       66,100 

5,777 
4,506 

Tested  vet. 

RED  KMOOTH-CUT  BRICK  NO.  2. 


7744 
7793 

828 
329 

2.45 
2.45 

3.97 
3.97 

4.20 
3.63 

1&67 
14.41 

87.000 
50,000 

131,500 
128,500 

7.888 
8,917 

Teatcd  wet 

RED  SMOOTH-CUT  BRICK  NO.  3. 


7745 
7794 


830 
380 


2.84 
2.34 


3.93 
3.93 


8.14 
4.17 


12.84 
16.39 


55.000 
28,800 


131,100 
171,800 


10,624 
10.488 


Toatod  wet. 


RED  SMOOTH-CUT  BRICK  NO.  4. 


7746 
7795 

331 

331 

2.37 
2.87 

8.99 
3.09 

4.48 
3.12 

17.88 
12.45 

90,000 
48,000 

203,000 
106,700 

11.353 
8,088     Tested  wet 

RED  SMOOTH-CUT  BRICK  NO.  5. 


7747 
7790 


7748 
7797 


332 
832 


2.34 
2.84 


2.87 
2.87 


3.82 
3.82 


3.85 
3.85 


8.74  ; 
4.02 


3.82  I 
8.58 


14.29 
15.36 


14.71 
13.78 


77.000 
32,000 


43.900 
42,500 


138.200 
148.600 

126.900 
110.050 


9,671 
7,674 

8,550 

7,986 


Teated  wet 
Tested  wet 


DARKBUFF  FRONT  BRICK  NO.  61. 


7749 
7798 


7731 
7800 


7752 
7801 


334 
334 


2.34 

2.:u 


4.20 
4.20 


4.40 
3.U2 


18.48 
12.  G8 


70,900  t  108.200 
29,  OUO       57, 100 


5.855 
4.503 


Tested  wet 


•03  PRESS"  LIGHT  CHOCOLATE  COLOR. 


336 
330 


2.41 

2.41 


4.17 
4.17 


4.40 
3.37 


18.35  I    67.000 
14.05  :     80,800 


81,600  I      4,447  I 

44. 700  I      3. 181  , 


Tested  wet 


LIGHT  HARD  WATERSTRUCK,  FROM  YARD  NO.  1. 


837 
337 


2.47 
2.47 


4.06 
4.06 


8. 90       15. 38 
8. 08       16. 16 


57,000       86.150         6.601 
37,500       r3,200        4,580 


Tested  wet 
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CampresHan  UbU  of  half  brichu  after  test  hy  Iransrcrse  loads — Continued. 
HARD  BODY  BRICK,  FROM  YARD  KG.  3. 


No.  of 

test. 

Tnns- 
verse 

tost 
nnm- 

bor. 

Dimensions. 

Sec- 
ttnnsl 
area. 

First 
crack. 

Ultimate 
strength. 

Remarks. 

Height 

Compressed 
surface. 

Tot*l. 

Tor 
sqiinro 
iuch. 

T754 
7803 

839 
899 

Inches, 
2.42 
2.42 

8.ro' 

8.68 

Inches. 
3.70 
3.90 

Sq.in, 
13.82 
14.35 

Pounds. 
5:2,000 
38,000 

Poitnds. 
131,500 
89.400 

Pounds, 
9,855 
6,230 

Tostwl  wet 

LIGHT  HARD  SAND-STRUCK  BRICK,  FROM  YARD  NO.  2. 


7753 

388 

2.62 

3.84 

8.88 

14.90 

66.000 

95,900 

8,436 

LIGHT-BUFF  FRONT  BRICK  NO.  65. 


7750 
779» 


885 
836 


2.37 
2.37 


4.01 
4.01 


3.97 
8.76 


15.92 
16.08 


48,600 
81,000 


37,300 
40,600 


3,500 
3,2b0 


Tested  wet. 


SMOOTH-CUT  PAVING  BRICK. 


7756 


840 


2.35 


8.68 


8.10 


11.41 


41,000 


94,600 


8.291 


PAVING  BRICK. 


7756 

341 

2.86 

3.75 

8.82 

14.32 

49,500     146.200 

10,209 

7767 
7808 

342 
842 

2.39 
2.39 

3.72 
8.72 

3.51 
3. 86 

13.08 
14.86 

30.000 
20,000 

139,900 
142,200 

10,712 
9,002 

Tested  wet. 

Bricks  fbom   Brush  &   Schmidt,  Pressed  Brick    Manu- 
facturers, Buffalo,  N.  Y. 


[Works  at  Jewettville,  N.  Y.] 


Pressed  brick  made  from  shale  (Hamilton  group)  with  "Boyd"  dry 
press,  for  use  in  fine  fronts  of  buildings.    Color,  red. 
No.  1.  Light  color,  least  burnt. 
No.  2.  Darker  shade,  medium  hard  burnt. 
No.  3.  Dark  shade,  hard,  not  vitrified. 


Ko.ef 
Mtt. 

Marks. 

Sec- 
tiuTuU 
area. 

rir«t 

crack. 

Ultimate 
Blrongth. 

Remarks. 

Height. 

Com  pressed 
surface. 

Total. 

Per 

sqnnre 
inch. 

7524 
7525 
7526 

No.  1 
No.  2 
No.  3 

Inches. 
2.31 
2.30 
2.80 

Inches. 
3.91 
3.88 
8.88 

Inches. 
7.96 
7.93 
7.92 

Sq.  in. 
.11. 12 
30.77 
80.73 

Pound*, 
27H,000 
412.  (KM) 
480,  000 

Pounds. 
425, 800 
514,:{00 
574,000 

Pounds. 
13,682 
18.714 
IH,  070 
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Pavififj  brick,  stiff  iiuid  brick,  uiade  on  Tiflany  Ceiiteuuial  macbiiie 
from  sliale  (Hamilton  group). 
No.  75*27.  Light  color. 
No.  7528.  Bledinm  liiird. 
No.  7529.  Dark,  repressed,  and  vitrified. 


No.  of 

tout. 

Marltft. 

Scc- 
tioiinl 
area- 

Flnit 
crack. 

UlUmate 
Btrongtli. 

Scmarks. 

nd^ht. 

Coniprrsaed 
surface. 

Total. 

Por 

snitare 
inch. 

7527 
7528 
7529 

Inrhf*.  Tnchcf.  Juehes. 
4. 07  ,     2.  22  t    7. 75 
4.06       2.21       7.71 
3.77  J    2.22       7.59 

^7-  *«. 
17.20 
17.04 
16.85 

Pounds.   Ptmndit. 
19,000  1  173,  WW 
46.000  i  172,000 
32,000  1  321,600 

Pmmds. 
10,104 
10, 147 
19,086 

Tcatcd  on  edge: 
Do. 
Do. 

Bricks  from  Sayre  &  Fisher  Company,  Sayreville, N.J. 


No.  of 

Marks. 

Dimensions. 

Sec- 
tiounl 
area. 

First 
crack. 

Ultimate 
strength. 

Remarks. 

Height. 

Compressed 
surface. 

Total. 

Pofinds. 
2811. 900 
333, 700 
518, 100 
329,500 

Per 
square 
iucb. 

7606 

7607 
760t« 
7609 

No.   8 
No.  9 
No.  13 
No.  14 

Inches. 
2.25 
2.20 
2.23 
2.21 

Inelier. 
3.08 
4.00 
4.22 
4.18 

Inehe!-. 
8.20 
8.31 
8.53 
8.44 

Sj.  in. 
32.87 
33.74 
:i6.00 
85.28 

Pounds. 

157,000 

1 66.  IKK» 

284,000 

88,000 

Pounds. 
8,820 
9,890 
14, 391 
9,339 

Salmon  color. 
Cnani  color. 
Butt  spicklcd. 
Do. 

Brioks  from  the  National  Brick  and  Tile  Company, 
Bradford,  Pa. 

[Works  at  Lewis  Run,  Pa.] 

No.  1.  Red  fjice  brick,  hard  burnt. 
No.  15.  lied  face  brick,  soft  burnt. 


No.  of 
tost. 

Marks. 

Dimensions. 

Sec. 
tional 
area. 

First 
crack. 

Ultimalo 
strength. 

Remarkf). 

Height. 

Compressed 
surface. 

Total. 

Per 
square 
inch. 

7530 
7531 
7.-i:{2 
7533 

Ko.l 
No.l 
No.  2 
No. 2 

Inches. 

2.  :a 

4.07 
2.32 
2.35 

Inches. 

4.03 
2. 38 
4.00 
4.01 

Inches. 
7.  OH 
8.06 
8.02 
8.01 

Sq.  in. 
32. 16 
19.18 
32.08 
32.12 

Pounds. 
670, 0i»0 
198,000 
196,000 
197, 000 

Pounds. 
800. 000 
220.  800 
225. 100 
237, 500 

Pounds. 

24,875 

11.512 

7.017 

7,394 

Not  fractnrtd. 
Tested  on  wl'.'o. 
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Paving  Bricks  from  Grant  Brick  Company,  Franklin,  Pa. 


Din)  ons  ions. 

i'cctionnl 
aroa. 

Firnt 
cnick. 

Ultimate  strength. 

BenuLrks. 

No.  of 

twt. 

Holsht. 

Conipn-sscd 
surl'iicc. 

Total. 

Per 
square 
iucii. 

768R 
7689 
7690 

7fl91 
7G92 

Ivehes. 
4.12 
4.00 
4.09 

2.40 
2.40 

Inchrjt. 
2.42 
2.45 
2.40 

4.14 
4.13 

Inches. 
8.40 
8.65 
8.49 

441 
4.02 

Sq.in, 
20.33 
21.19 
20.38 

18.26 
10.60 

Pmmds. 
142.  000 
108,000 
84,000 

116,000 
96,000 

Pounds. 
380,100 
390,  UOO 
373,000 

286,400 
202, 500 

Pounds. 
18,697 
18,433 
18, 302 

15,684 
15,813 

Tested  on  edge. 
Do. 
Do. 

msXf  bricks  from 
S    tho  same  brick. 

Compr€89ion  testa  of  half  bricks  after  teat  hy  tranaverae  loads,     Tranaverse  test  No.  SG6. 


No.  of 
test 

Dimensions. 

Sectional 
area. 

First 
crack. 

Ultimate  strength. 

Remarks. 

Heiglit. 

Coniprrsscd 
surfiice. 

Totol. 

Per 
square 
inch. 

7781 
7810 

Inchea. 
2.41 
2.41 

Inches. 
4.09 
4.09 

Inches. 
4.12 
3.78 

Sq.in, 
16.85 
15.46 

Pounds. 
94,000 
24,000 

Pounds. 
276, 500 
273.  000 

Pounds. 
10, 350 
17, 058 

Bricks  from  the  Washington  IIydraulic-Press  Bbiok  Com- 
pany, Washington,  D.  0. 

Bricks  made  by  the  semi-dry  clay  process  aud  pressed  into  moulds  by 
bydraiilic  maciiinery. 
Color  of  brir.ks,  dark  red  5  Iiard  burnt. 

Common  red  brick,  burned  in  common  kibtH^  and  known  as  ordinary  building  brick;  gcu- 
erally  used  for  outside  walla,  aidea  and  back. 


yo.of 

test. 

Dimensions. 

Sectional 
area. 

First 
crack. 

Ultimate  strength. 

Semarks. 

Height. 

Compressed 
surface. 

Total. 

Per 
square 
inch. 

7444 
7445 
7446 

Inches. 
2.33 
2.21 
2.30 

Inches. 
4.14 
4.00 
4.11 

Inches. 
8.30 
8.34 
a25 

Sq.  in. 
»4.36 
34.11 
33.91 

Poundi, 
301.000 
252,000 
277,000 

Pounds. 
362,100 
259, 900 
402, 500 

Pmmds. 
10, 538 
7.619 
11,870 
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BRICKS,  TILES,  AND    BUILDING   BLOCKS. 


Ko.  10  pre9i  hriek,  hurned  in  patent  down-draft  kiln ;  U9ed  for  face  work  on  the 
of  building$  or  facing  in$ide  work  of  any  kind. 


No.  of 
test. 

Dimensioiu. 

Sectional 
sres. 

First 
crsek. 

mtimate  strength. 

Bemsrki. 

1 

Height. 

Compressed 
swfsoe. 

TotsL 

Per 
sqnsre 
inch. 

7447 
7448 
7449 

Ineket. 
2.30 
2.30 
130 

/ficA«s. 
4.07 
4.07 
4.10 

Inchea. 
8.28 
8.30 
8.32 

83.70 
33.78 
84.11 

Pound*. 
285,000 
814.000 
366,000 

Pounds. 
300.600 
380,000 
871.200 

Pounds. 
10,967 
11,276 
10.882 

Arch  hriokf  humed  in  common  kilns,  the  arches  being  built  of  green  brick;  ustdfi^ 

foundations. 


No.  of 
test. 

Dimensions. 

Sectional 
arcs 

First 
crack. 

Ultimate  strength. 

Bcmarks. 

Height. 

Compressed 
snrfsoe. 

Total. 

Per 
square 
inch. 

7450 
7461 
7452 

Inehss. 
2.22 
2.23 
2.28 

Inehsa. 
3.81 
3.96 
3.79 

InahM. 

a  61 

829 
a49 

Sq.in, 
32.42 
32.83 
32.18 

Pounds. 

30:),  000 

228,000 
280,000 

Pounds, 
861.500 
309,600 
811,600 

Pounds. 
11,150 
11,258 
9.688 

Bbioks  fbom  the  Powhatan  Clay  Manufactubing  Compii^y, 

BiGHMOND,  VA. 


CRKAM. WHITE  BKICK. 


No.  of 
test. 

Marks. 

Dimensions. 

Si-c- 
tioiial 
area. 

First 
orack. 

Ultimate 
strength. 

Beinarks. 

Height. 

Comjirfuud 
surface. 

TotaL 

Per 
square 
inch. 

7622 
7623 

No.l 
No.1 

Inches. 
2.84 
2.37 

Inches. 
3.87 
3.89 

Inches. 
8.06 
8.08 

Sg.in. 
31.19 
31.43 

Pounds. 
148,000 
121,000 

Pounds. 
m,600 
153,500 

Pound*. 
6,335 

4,884 

7624 
7026 
7626 


DARK  RED  BRICK. 


No.  2 
No.  2 
No.  2 


2.14 
2.13 
2.12 


3.52 
3.50 
3.58 


7.60 
7.74 
7.67 


26.75 
27.79 
27.46 


88,000 
62,000 
72,000 


876,100 
343,600 
249,900 


14,060 
12,364 
9.1U0 


LIGHT  RED  BRICK. 


7627 
7628 
7629 


No.  3 
No.  3 
No.  3 


2.21 
2.16 
2.15 


8.66 
3..'>8 
3.58 


7.65 
7.53 
7.54 


2a  00  98,000 
26.96  ,  47,000 
26.99   46,000 


315, 400 
460.800 
408.100 


11.264 
17,092 
14.935 


BUILDING  MATERIAL STONES,  BRICKS,  AND  CEMENT. 

KiBBE  Sandstone  from  East  Longmeadow,  Mass. 

Coefficient  of  expansion  previously  determined  in  water  baths. 

No.  1351. 
ength,  23''.98. 

lic^tional  area,  4".02  x  6".02 =24.20  square  inches. 
Teight,  45  pound8=134  xxninds  per  cubic  foot. 
aaged.  length,  20'^ 


379 


Applied  loiMla. 

In  gauge 

<l  length. 

Remarks. 

TotAl. 

Per  Hquare 

Poundt. 

100 

500 

1.000 

1,5<)0 

2,000 

1,600 

1,000 

500 

100 

500 

1,000 

1,500 

2,00(» 

1,500 

1.000 

500 

100 

Conipree- 
sion. 

Set. 

I*oitndM. 
12,  100 

IneJi. 

0. 

.0100 
.0255 
.0325 
.0389 
.0347 
.0295 
.0224 

Inch. 
0. 

Initial  load. 

E  -  1,100,000  pounds  per  square  inch. 

24.  2CM) 

36.300 
AS  400 

.0102 

36,  3U0 

24,  200 

12.  100 

2,  4*20 

.0116 

12,  100 

.0200 
.0277 
.0337 
.0390 
.0347 
.0296 
.0225 

24,200 

36.  300 

48,  400 

36,300 
21.200 

12.  100 

2.420 

.0119 

Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  lengtJi,  5".6  at  middle  of  length. 


Applied  loads. 

Total. 

1 

Persfluare 
inch. 

PoundM. 

Pounds. 

2,420 

100 

48,400 

2.000 

2,420 

100 

48.400 

2.000 

2.420 

100 

48,400 

2,000 

2,420 

100 

In  gauged  length. 


Lateral 
expansion. 


Inch. 
0. 
.0018 


Set. 


.0018 

.ooii* 


Inch. 
0. 


.0001 
.0662" 

.oooi" 


Remarks. 


Initial  load. 


Ratio  of  lateral  expansion  to  longitudinal  compression, 
This  specimen  used  in  transverse  test  Ko.  4G2. 


zh- 
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HIMCKS,  TILKS,  .AND    HUILDING    BLOCKS. 


BBIOKS    from    TUK    COALDALE    IJUICK    AND   TlLE  COMPANY,  COAL- 
DALE,  JEFFEUSON  OOIINTY,  A  LA. 


BUFF-COLORED  PKESS  BRICK. 


No.  of 
tost. 

DiincnsloDB. 

Sections] 
srea. 

Firot 
crack. 

Ultimate  strensth. 

Height. 

Comprenaed 
surface. 

Totol. 

Per 

sqnare 

imb. 

Kemarks. 

7557 
7558 
7559 

Inches. 
2.38 
2.34 
2.40 

1 

Inches.   Inches. 

4. 18  1      8. 48 

4.20         8.47 

4.  20         8. 51 

Sq.  in. 
35.45 
35.57 
35.74 

Pound*. 

278,0  {) 
308,  lAAT 
348,  UOO 

rounds. 
420  ROl 
r.27.  J»K) 
453,  UOU 

Pound*. 
12.031 
14.818 
12.  TOO 

RKD  COLORED  PRESS  BRICK. 


^•iOO 
7501 
7562 

2.39 
2. 42 
2.30 

4.00  I 
3.9<*>  I 
4.55 


8.32 
8.:tu 
8.2o 


3X28  I 
32.87  I 
37.54  ! 


97,000 

oa.uoj  ; 

i:S9,000 


12.5.  300  I 
93, 100 
147.600  I 


3,765 
2,832 
3,932 


I 


PAVING  BRICKS. 


No.  of 

t<Bt. 

Marks. 

Dimensions. 

Sec- 
tional 
area. 

First 
crack. 

Ultimate 
strength. 

Ronisrks. 

Height. 

Compressed 
surface. 

ToUl. 

Per 

square 
inch. 

7563 
7664 

7665 
7566 

7567 
7568 

A 

A 

B 
B 

C 
C 

Inches. 
8.54 
3.53 

3.45 
3.45 

3.43 
3.45 

2.90 
2.94 

2.89 
2.83 

2.85 
2.90 

Inches. 
8.51 
8.53 

8.32 
8.22 

8.19 
8.54 

Sq.  in. 
24.68 
25.08 

24.04 
23.20 

23.:^ 
24.77 

Pounds. 

47,000 
28,000 

37,000 
39,000 

51,000 
03,000 

Pounds. 
2G1. 200 
212,800 

149.200 
178,100 

201.100 
2(K),500 

Pounds. 
10,583 
8,485 

8,200 

7.657 

8,616 
9,0M 

Tested  on  e«lge. 
Do. 

Do. 
Do. 

Do. 
Do. 

Compression  ttsis  of  half  bricks  after  test  by  Iransrerse  loads, 
VITRIFIED  PAVING  BRICK,  A. 


No.  of 
test. 

Trans- 
verse 

t«8t 

num- 
ber. 

Dimensions. 

Sec- 
tional 
area. 

First 
crack. 

Ullimste 
strength. 

Remarks. 

Ueight. 

Compressed 
surface. 

ToUl. 

Per 
Hqunre 
iuch. 

■ 

Pounds. 
15,812 
11,273 

7778 
7816 

360 
360 

Inches. 
3.03 
3.63 

Inchen:  hxehcM. 
2.02       3.70 
2.02       4.25 

Sq.  in. 
10.80 
12.41 

Pounds. 
21.000 
27.000 

Pounrfff. 

171,100 
139,900 

Tested  on  cd^e. 
Tested  wctunedgt*. 

VITRIFIED  PAVING  BRICK,  C. 


7779 

361 

3. 01 

2.89 

4.03 

11.65 

68,000 

81,500 

8,906 

Tested  on  edge. 

BRICKS,  TILES,  AND   BUILDING   BLOCKS. 

FiRK  Bricks  fro^i  John  Eharker,  Asiiby,  Ala. 

AIK.II  IJRICK  FOR  COKE  OVKNS. 
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iNcof 
test. 

Diinonsious. 

S*>c- 
tioiial 
area. 

FlrHt 
crack. 

Ultiniato 
strenglli. 

Kcmarks. 

Marks. 

lUeight. 

Coniprwsed 
surface. 

Per 
Total.      SMiinro 
j    inch. 

1 

7030 

i 
lurhet. 
Ko.2        5.36 

1 

Inches. 
4.43 

Incheif.      Sq.  in.  \  PouiuU. 
0.  13       40. 4o  1     9V,  UOO 

Ponnd*.   Pounds. 
104, 800        2.  501 

1 

2bnt*kHtr8(c(l 
togfthvr. 

BULLHEAD  BRICKS  FOR  LIMEKILNS,  ETC. 


7831 

No.  3 

2.55 

7632 

No.  3 

2.50 

7033 

No.  3 

Z65 

K-        9.61        -M 


I 


K- 

9rS5       -H 

r 

4 

«. 

«*»         -M 

4L88 


42.38 


117,000 


86,000 


88,000 


140, 500 


114,000 


129,800 


3,:<30 


2,744 


3,0G3 


lUM  BRICKS  FOR  COKE  OVENS. 


7634 

No.  4 

7835 

No.  4 

7«36 

No.  4 

2.00 


2.00 


2.63 


f 


K^      s!S     ^ 


K-      «55     -»i 


40.03 

124,000 

148.400 

8,707 

39.58 

91,000 

152,100 

8,843 

40.70 

123,000 

151, 100 

3,707 

CampresHon  tesU  of  half  bricks  after  test  by  traneverae  loads, 
FIRE  BRICK  NO.  1. 


Xaof 
test. 

TraDS- 
verso 
test 
num- 
ber. 

Dimensions. 

Sec- 
tional 
area. 

Firnt 
crack. 

Ultimate 
strength. 

Remarks. 

Height. 

Compressed 
surface. 

Inches.       Inchfs. 
4.26            4.58 
4. 20            3. 91 

Total. 

Per 
square 
iiicli. 

T758 
7804 

Inehrs. 
343        2.54 
343        2.54 

»i.in.  Pound*.    Pounds. 
10.51       4*2,  roo       47.100 
16.00       2<*,y00       31,41H) 

Pounds. 
2.414 
1,885 

Tested  wet. 

H.  Doc.  54 29 
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BRICKS,  TILK8,  AND    BUILDING    BLOCKS. 


Paving  Bricks  and  Blocks  from  tub  A.  O.  Jones  Brick  jjto 
Terra  Ootta  Company,  Zanesville,  Ohio. 

All  made  from  stiff  mud  by  an  auger  machine,  side  cut.    Thebk)ck8 
are  rejiresBed. 

The  bricks  and  blocks  are  dried  by  steam  heat  aiid  burnt  with  coal 
in  down-draft  kilns. 

vitrified  paving  bricks. 


No.  of 

7551 

755'2 
7553 

Dimonsions. 

Sectional 
area. 

Flret 
crack. 

Ultimate  strength. 

Height. 

ComprmMd 

Total. 

Per 
ffouare 
Inch. 

Rmukw. 

Inches. 
3.03 

3.91 
3.88 

1 
Tnche*.   1    InehM. 
2.08            7.97 

2.00  '          8.VL 
2. 00  .         7. 94 

! 

8q.  in. 
21.36 

20.83 
20.64 

Pounds. 

64,000 

48,000 
52,000 

Pmindt. 
185,200 

161,100 
171.500 

Pwnd§. 
8,670 

7,734 
8,309 

Te«ted  on 

"Si. 

Do. 

VITRIFIED  PAVING  BLOCKS.    BRANDED  'JONES  PAT.  Z.  0." 

7554 
7555 
7556 

3.95 
8.99 
3.98 

3.06 
3.03 
3.03 

9.07           27.66 
9.10           27.57 
9.16          27.75 

63. 000       257. 300 
95,000-     188,600 
66,000  1    203,100 

1 

9,302 
6.841 
7.319 

Compreasion  iesti  of  half  brickt  after  test  hy  tranwerae  load$, 
VITRIFIED  PAVING  BRICK. 


No.  of 
tent. 

Trane- 
vereo 
te.st 
iiuin- 
ber. 

348 

DimoDHions. 

Sec- 
tional 
area. 

First 
crack. 

mtimate 
strenfTth. 

Bemirlu. 

Height. 

Compressed 
surface. 

Total. 

Per 

square 

inch. 

7763 

Inehen. 
3.93 

IneheM. 
2.57 

Jnehei. 
4.15 

8q.in. 
10.07 

Pound*. 
28,000 

PoundM. 
96,400 

Pofinda. 
9,035 

Testedoii«dg«t 

VITRIFIED  PAVING  BLOCK. 


7764 
7807 

349 
349 

4.02 
4.02 

3.05 
3.06 

4.39 
4.70 

13.39 
14.33 

73,000 
63,900 

169,900 
113,800 

11,942 

7,941 

Tested  wet  OS 
edge. 

BRICKS,  TILES,  AND   BUILDING   BLOCKS. 
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Building  Bbick  from  the  Superior  Briok  Company, 
RocKioRD,  III. 


HARD  BURNT. 


No.  of 

test. 

Marks. 

DiniensioDB. 

Sec- 
tional 
nrea. 

First 
crack. 

Ultimate  atren|;tb. 

Remarks. 

Height. 

Ckimpressod 
aarface 

TotaL 

Per 

square 
inch. 

7500 
7570 
7571 

Ko.l 
Ko.l 
Xo.l 

Inches. 
2.14 
2.15 
2.18 

Inches. 
3.44 
3.40 
3.50 

Inches. 
7.81 
7.05 
7.07 

Sq.  in. 
26.87 
27.75 
27.88 

PotmrfjT. 
134,000 
104,800 
1(53,000 

Pounds.  .Pounds. 
181,200  .      6,743 
164.800  '      5.938 
188,200  1      6,031 

MEDIUM  HARD  BURNT. 


7572 
7573 

7674 


Kg.  2 
No.  2 
No.  2 


2.21 
2.28 
2.27 


3.65 
3.63 
3.C5 


8.17 
8.22 
8.17 


29.82 
20.84 
20.82 


SOFT  BURNT. 


7575 
7576 
7577 

No.  8 
No.  3 
No.  3 

2.'»8 
2.28 
2.30 

3.70 
3.70 
8.72 

8.29 
8.25 
a  30 

30.67 
30.52 
30.88 

29.400 
34,900 
29,850 

29,400 
84,000 
29.850 

958 

1,143 

966 

Paying  Bricks  and  Hollow  Building  Blocks  from  Muscatine 
Terra  Cotta  Lumber  Company,  Muscatine,  Iowa. 

PAVING  bricks. 


No.  of 
test. 

Dimensions. 

Sectional 
area. 

First 
crack. 

UlUmate  strength. 

Remarks. 

Height. 

ComprcBiied 
surface* 

Total. 

Per 

square 

inch. 

7603 
7684 
7685 
7606 
7697 

Inches. 
3.66 
3.82 
8.76 
8.38 
2.40 

2.84 
2.84 
2.84 
8.65 
8.68 

Inches. 

7.80 
7.73 
7.78 
7.78 
7.88 

^18^25 
18.00 
18.00 
28.40 
28.60 

Pounds. 
98,000 
102,000 
56,000 
49,000 
32,000 

Pounds. 
181,800 
216, 100 
160,000 
825,200 
284,800 

Pounds. 
9,962 
11.946 
8,894 
11.451 
9.958 

Tested  on  edge. 
Do.         * 
Do. 

HOLLOW  BUILDING  BLOCKS. 


jC&4 


I^J»J-^        I 


Gross. 
46.27 


Net. 
18.92 


Gross. 
68.10 

Net. 
17.02 


55,000 


18,000 


04,300 


81,700 


2,038 
4,084 


1,198 
4,800 
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BRICKS,  TILES,  AND   BUILDING    BLOCKS. 


BEICKS  FBOM    THB    KAN8A8  CiTY  HyDRAULIC-PRBSS    BRICK  COM- 
PANY, Kansas  City,  Mo. 

Building  brick  made  from  clay  procured  8  miles  nortbeast  from 
Wyandotte,  Wyandotte  County,  Eans.,  and  burned  in  Wingard  patent 
updraft  calorific  kilns.    Color,  red. 


No.  of 

Marks. 

Dimensions. 

Sec- 
tional 
area. 

First 
crack. 

Ultimate  strength. 

Bemarks. 

Height 

Compressed 
surface. 

Total. 

Per 

7534 
7535 
7536 

No.l 
No.l 
No.l 

Ineha. 
2.  :w 

2..T2 
2.35 

Inehet. 

4.05 
4.01 
4.02 

Inches. 
8.51 
8.36 
8.27 

3:{.52 
33.85 

Pmtnda. 
305.000 
310,000 
327,000 

rounds. 
38C,R0O 
4:^4,600 
395,500 

P<mnde. 
11.221 
12.667 
11,895 

Building  brick  made  from  clay  procured  from  a  field  situated  in  east- 
ern part  of  Kansas  City,  Jackson  County,  Mo.,  and  burned  in  Gnives 
X)atent  duplex  down-draft  kilns.    Color,  red. 

Both  Nos.  1  and  2  were  manufactured  by  the  dry  clay  process  and 
pressed  by  the  Ethan  Kogers  patent  hydraulic  brick  press. 


No.  of 
test. 

Marks. 

Dimensions. 

See. 
tional 
area. 

First 
crack. 

Ultimate  strength. 

Bemarfcft. 

Height. 

Compressed 
surface. 

Total. 

Per 

square 
inch. 

7537 
7538 
7539 

No.  2 
No.  2 
No.  2 

Inchet. 
2.31 
2.26 
2.81 

Inchee. 

4.10 
4.10 
4.08 

Inchet. 

8.31 
8.30 
8.28 

8q.  in. 
§4.07 
34.03 
33.78 

Poundt. 
328,000 
320.000 
210,000 

Pounds . 

466.800 
495.500 
388,100 

Poundt. 
13. 701 
14,561 
11,489 

Compre98ian  te9t»  of  half  Ifrioks  after  test  hy  tramvcrte  loads, 
BED  BRICK  NO.  1. 


No.  of 
test. 

Trans- 
verse 

t€»t 

num- 
ber. 

Sec- 
tional 
area. 

First 
crack. 

Ultimate  strength. 

Bemarks. 

Height. 

Compressed 
surface. 

Total. 

Per 
square 
inch. 

7750 
7805 

344 
344 

Inchet. 
2.33 
2.33 

Inchet. 
3.98 
3.98 

4.44 

3.38 

VSi 

13.45 

Poundt. 
191,000 
U1,000 

Poundt. 
247,400 
160,200 

Poundt. 
18,072 
11,911 

Tested  wet 

RED  BRICK  NO.  2. 


7760 
7806 

345 
345 

2.32 
2.32 

4.14 
4.14 

4.24 
4.09 

17.55 
16.93 

174,000 
176,000 

210,600 
204,200 

12,000 
12,652 

Tested  wet 

BRICKS,  TILES,  AND   BUILDING   BLOCKS. 
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Bricks  from  the  Claek  Pressed  Brick  Company,  Malvern, 

Ark. 


Bricks  by  the  dry  press  process.    The  press  used  is  the  Boyd  patent, 
made  by  Obisholm,  Boyd  &  White,  Chicago,  III. 


BinLDING  BRICK,  CHOCOLATE  COLOR. 


Ko.of 
test. 

DimensioES. 

Sectional 
area. 

First 
crack. 

Ultimate  strength. 

Remarks. 

Height 

CompreBAed 
Burijfcce. 

Total. 

Per 
aqiiare 
inch. 

7540 
7541 

Inches. 
2.41 
2.39 

Inches. 

4.06 
4.09 

Inches. 

8.44 
8.42 

Sq.in. 
84.27 
84.44 

Pounds. 
382, 000 
306,000 

Pounds. 
508,800 
459,200 

Pwtnds. 
14,847 
13,333 

FIRK  BRICK,  DARK  BUFF  COLOR. 


7M2 

7543 
7544 

2.30 
2.30 
2.29 

4.03 
4.10 
4.00 

8.19 
8.10 
8.16 

33.01 
83.21 
33.87 

638,000 
475,000 
554,000 

665,400 
716,800 
707,500 

20, 157 
21,584 
21,202 

PAVING  BRICKS. 


No.of 
test. 

Marks. 

Dimensions. 

Sec. 
tianal 
area. 

First 
crack. 

Ultimate  strength. 

Remarks. 

Height. 

Compressed 
sarfttce. 

Total. 

Per 
square 
inch. 

7545 
7546 
7547 

No.l 
No.l 
No.l 

Inches. 
4.10 
4.05 
4.07 

Inches. 
2.30 
2.32 
2.28 

Inches. 
8.09 
8.14 
8.09 

8q.  in. 
18.61 
18.88 
18.45 

Pounds. 
144, 000 
55,000 
128,000 

Pounds. 
251, 800 
227,500 
232,000 

Pounds. 
13.530 
12,050 
12,674 

Tested  on  edge. 
Do. 
Do. 

PAVING  BRICKS,  HANDMADE. 


7548 
7549 
7550 

No.  2 
No.  2 
No.2 

3.90 
8.84 
8.87 

2.00 
2.15 
2.09 

8.45 
8.36 
8.32 

16.90 
17.97 
17.39 

46,000 
36,000 
29,000 

89,500 
56,200 
79,300 

5,296 
8,127 
4,660 

Tested  on  edge. 
Do. 
Do. 
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BRICKS,  TILE8,  AND   BUILDING   BLOCKS. 


yo,  10  pren  hriek,  burned  in  patent  down-draft  kiln;  uMed  forfaoe  work  on  ike 
of  building$  or  facing  inHde  work  of  any  kind. 


No.  of 
test. 

Dimensiona. 

Sectional 
area. 

First 
cnek. 

Height. 

Compressed 
snrfsoe. 

TotaL 

Per 
aqnare 
inch. 

Bemarki. 

1 

7447 
7448 
7449 

Inehes. 
2.80 
2.80 
130 

1 

Ineksi.  1  InehsM. 

4.07  .      8.28 

4.07        8.30 

4.10        8.82 

Sq.in, 
83.70 
33.78 
84.11 

Pounds. 
285,000 
314.000 
366.000 

Pounds. 
360,600 
380,000 
371,200 

Pounds. 
10,867 
11,276 
10,882 

1 

Arch  briok,  Ifumed  in  common  kiln»,  the  archee  being  built  of  green  britk;  ts^  for 

foundations. 


No.  of 
teat. 

Dimenaions. 

Sectional 
area 

First 
crack. 

Ultimate  strength. 

Bemarks. 

Height. 

Comprosaed 
snrfaoe. 

Total. 

Por 
sqaare 
inch. 

7450 
7451 
7452 

Inches. 
2.22 
2.22 
2.28 

Inehes. 
3.81 
8.96 
3.79 

Inehes. 
8.61 
8  29 
8.49 

«r/.  in. 
32.42 
32.83 
82.18 

Pounds. 

303,000 
228,000 
280,000 

Pounds, 
861.500 
369.600 
811.600 

Pounds. 
11,150 
ll!258 
9,688 

Bbioks  fbom  the  Powhatan  Clay  Manufaotubing  Company, 

BiCHMOND,  Va. 

CKEAM. WHITE  BRICK. 


No.  of 
test. 

Marks. 

Dimensions. 

S«s. 
tional 
area. 

First 
craok. 

Ultimate 
strength. 

Remarks. 

Height. 

Comproraud 
surface. 

TotaL 

Per 

sqnars 
inch. 

7622 
7623 

No.l 
No.  I 

Inehet. 
2.34 
2.87 

Inches. 
8.87 
3.89 

Inehet. 
8.06 
8.08 

Sq.in. 
81.19 
31.43 

Pounds. 
148,000 
121.000 

Pounds. 
197,000 
153,500 

Pounds. 
6,335 

4,884 

DARK  RED  BRICK. 


7624 
7625 
7026 


No.  2 
No.  2 
No.  2 


2.14 

2.13 
2.12 


3.52 
8.59 

3.58 


7.60 
7.74 
7.07 


26.75 

27.79 
27.40 


68,000 
62,000 
72,000 


876,100 
343,600 
249,900 


14,060 
12,364 
9,100 


LIGHT  RED  BRICK. 


7627 
7628 
7629 


No.  3 
No.  8 
No.  8 


2.21 
2.16 
2.15 


8.66  1  7.65 
Z.5»  7.53 
3.58   7.64 


28.00 
26.96  I 

Q«  on 


98,000 

47.000 

26.99  i  46,000 


315. 400 
460.800 
408,100 


11,264 
17,092 
14,935 


BRICKS,  TILES,  AND   UUILDING    BLOCKS. 
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Camjtreasion  tests  of  half  bt-icks  after  test  bif  transverse  loads. 
CREAM  WHITE  NO.  1. 


:No.of 

test. 

Trana- 
verso 
test 
num- 
ber. 

DiiDen8ioii«. 

Sec- 
tional 
area. 

First 
crack. 

Ultimate 
strength. 

Remarks. 

Height. 

ComprmHod 
HUiTace. 

Total. 

PoundM. 
76,  UK) 
53.000 

Per 

so  "nro 
Inch. 

7770 
7810 

r55 
355 

"2.31' 
2.31 

Jnehei. 

3.85 
3.85 

Ifichei. 
4.01 
3.38 

So.  in. 
13.44 
];i.ol 

Pounds. 
6K,  OIK) 
47,0.0 

Poxnuh. 
4.020 
4,142 

TtHteil  wet. 

DARK  RED  KG.  2. 


7771 
7811 


956 
356 


2.18 
2.18 


3.50 
3.50 


3.77 
8.48 


13.54 
12.40 


51,000     140,700  I     10,331 

38, 500     119,  noa  I      9, 000     Tested  wot. 


LIGHT  RED  NO.  3. 


7772 
7812 


367 
357 


2.11 
2.11 


8.58 


3.48 
8.70 


12.46 
13.25 


04,000  I  199,600  I     16,019 
62,  UOO  I  106.  400  I     14, 822 


Tested  wet. 


CREAM  WHITE  NO.  4. 


7773 

7813 

7774 
7814 

358 
358 

350 
359 

2.40 
2.40 

3.80 
3.80 

8.80 
3.80 

2.38 
2.38 

6. 09       23. 14 
4. 26       16. 1.9 

6.36  i     12.76 
4.33       10.30 

101, 000 
51,800 

57,860 
39,100 

102,900 
65,600 

57.800 
39,100 

..447! 

4, 052     Tested  wet. 

4, 530     Testi^l  on  o<lgo. 

3, 796     Tested  wet  011  edge. 

Bricks  fboh  the  Brooke   Terra   Gotta   Company,  Lazeab- 

VII.LE,  W.  Va. 

Compression  tests  of  h«ilf  bricks  after  test  by  transverse  loads. 
Made  by  the  dry-])res8  process. 
Medium  dark  buff  No.  5. 


No.  of 
teat. 

Trans. 

verse 
test 

n  am- 
ber. 

Dinjonsions. 

S<'0- 
tioiial 
area. 

First 
crack. 

Ultimate 
strength. 

Remarks. 

Height. 

Conipn'Hscd 
Hurrnce. 

Inches,  Inches. 
4. 15  1    4. 44 

Total. 

Per 
square 
inch. 

7782 

864 

Inches. 
2.44 

8u,  in. 
18.43 

Pounds. 
221.000 

Pounds. 
225, 400 

Pounds. 
11,240 
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niMCKS,  TILKS,   AND    UUILDING    BLOCKS. 


Bricks  from  tuk  Coaldale  Uriok  and  Tile  Company,  Coal- 
dale,  Jefferson  County,  Ala. 


BU FFCOLOURD  PRESS  BRICK. 


No.  of 


7657 
7558 
7559 


DlmonsioDii. 


Height. 


Inehen. 
2.38 
2.34 
2.40 


Compreiised 
Burfafe. 


Inches. 
4.18 
4.20 
4.20 


I 


Inchftt. 
8.48 
8.47 
8.51 


StM-tional 
area. 


8q.  in. 
S5. 45 
35.57 
35.74 


Flrat 
crack. 


Ultimate  strength. 


Tot4d. 


7*0T/Mrf». 

•i7«,  n.  0 

30«,  llO* 
:U8,(:00  I 


rounds. 
421}  .sen 
wn.  iiK) 

453,  UOO  I 


Per 

sqnare 

inch. 


Pound*. 
12,031 
U.  K18 
12,700 


I 


RKl)  COLORED  PRESS  BRICK. 


7500 
7561 
7562 


2.39         4.00  ; 
2.42  1      3.iH;  I 

2. 30  I      4. 55 


8,32 
8.:U) 
8.25 


3:1.28  1 
32. 87 
37.54  I 


97,  WW  :       125.300 


g3,00J 


93,  100  I 


l:tD,000         147,600 


3.7G5 
2,832 
3,932 


PAVING  BRICKS. 


Hemarkt. 


No.  of 

ti'St. 

Marka. 

Dimenaions. 

Sec- 
tional 
area. 

First 
crack. 

Ultimate 
strength. 

Remarks. 

Height. 

CoroprcMOtl 
surface. 

Total. 

Per 
sqnare 
inch. 

7563 
7564 

7565 
7566 

7567 
7568 

A 
A 

B 
B 

C 
C 

Inches. 
3.54 
3.63 

8.45 
3.45 

8.43 
3.45 

InchM. 
2.90 
2.94 

2.89 
2.83 

2.85 
2.90 

Inches. 
8.51 
8.53 

&32 

8.22 

8.19 
8.54 

8q.  in. 
24.68 
25.08 

24.04 
23.20 

23.:t4 
24.77 

Pounds. 

47.000 
28,000 

37,000 
39,000 

51,000 
63,000 

Pounds. 
201,200 
212,800 

149,200 
178,100 

201. 100 
200,500 

Pounds. 
10,583 
8,485 

6,200 
7,657 

8.616 
9.0J4 

Tested  on  cd<^ 
Do. 

Do. 

Do. 

Do. 
Do. 

Compression  UsU  of  half  hrxoks  aftm-  test  hy  tranarerie  loads. 
VITRIFIED  PAVING  BRICK,  A. 


No.  of 
test. 

Trans- 
verso 
test 
num- 
ber. 

Sec- 
tional 
area. 

First 
crack. 

Ultimste 
strength. 

Remarks. 

"•'8'"     "^rC^ 

Total. 

Per 
square 
inch. 

iV.i*iirfjr. 
15,842 
11,273 

7778 
7815 

360 
360 

Inches.  Inchen. 
3.  &3       2. 02 
3. 63       2. 92 

Inches. 
3.70 
4.25 

8q.  in. 
10.80 
12.41 

Pounds. 
21,000 
27,000 

Pounds. 
171,100 
139,900 

Tested  on  nlgo 
Tested  wctoneiig*' 

VITRIFIED  PAVING  BRICK.  C. 


7779 

361 

3.01 

2.89 

4.03 

11.05 

63,000 

81,600 

«,906 

Tested  on  ttUg^ 

BRICKS,  TILES,  AND   BUILDING   BLOCKS. 

Fire  Bricks  from  John  Ehauker,  Ashby,  Ala. 

AUl.'lI  IJRICK  FOIl  COKE  OVENS. 
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■V«     nf 

Diiiionsious. 

Sets 
tiuiinl 
arua. 

First 
crack. 

ntimato 
BtreugUi. 

Kcmarks. 

1 

Height. 

CttiiipreMsed 
surface. 

Total. 

I»er 
square 
inch. 

7630 

1 

No.  2 

Itichet. 
5.35 

Itiche^. 
4.43 

Inehrg.      8q.  in. 
0.13       40.45 

w.ooo 

Poundu.  1  Pounds. 
104. 800  1      2.  591 

1 

2br{ikKt«'8tc<l 
together. 

BULLITEAD  BRICKS  FOR  LIMEKILNS,  ETC. 


'631 

No.  3 

t.55 

7632 

No.  3 

2.50 

7633 

No.  3 

2.65 

Q 


K-        9761        -M 


^     5S5      ^ 


42.19 

117,000 

140,500 

3,;{30 

41.88 

86,000 

114,000 

2,744 

42.38 

88,000 

129,800 

3,063 

KIM  BRICKS  FOR  COKE  OVENS. 


7634 


7635 


7636 


No.  4 


No.  4 


No.  4 


2.00 


2.60 


2.63 


40.03 


39.58 


40.76 


124,000 


148,400 


91,000     152,100 


123,000 


8,707 


3,843 


151,100  I      3,707 


Compreseion  tests  of  half  hi-icks  after  test  hy  transverse  loads, 
FIRE  BRICK  NO.  1. 


Naof 
test. 

Trans- 
verse 

test 
nnm- 

ber. 

Dimensions. 

Sec- 
tinnal 
area. 

Flr»t 
crack. 

Ultimate 
strength. 

Remarks. 

Height. 

Compressed 
surface. 

Inehe*.   \   Inchet. 
4.26            4.58 
4. 26  1         3. 01 

Total. 

Per 
scpiaro 
inch. 

7758 
7804 

343 
343 

Inchet. 
2.54 
2.54 

S^j.  in. 
19.51 
16.66 

Pound*. 
42,  iXK) 
2t*.  000 

!            i 

Pounds.  Pounds.' 
47.100         2,414 
:a,400         1,885     Ti'sUnlwet. 

I 

H.  Doc. 54 29 


390        BUILDING  MATERIAL — STONES,  BRICKS,  AND  CEMENT. 

Plaster  of  Paris— Age,  10  Months. 

No.  1362. 
Length,  24".0C. 

Sectional  area,  4".06  x  6".95=r  24.16  sqnare  inches. 
Gauged  length,  20". 


Applied  loads. 


Total. 


Per  sqnare 
incD. 


In  ganged  length. 


Compres- 
sion. 


Sot. 


Bciuarks. 


PoundM. 
2,416 
4,832 
7,248 
9,604 

12,080 
9,604 
7,248 
4,832 
2,416 
4,832 
7,248 
9,664 

12,080 
9,664 
7,248 
4.882 
2,416 


Poundt. 
100 
200 
300 
400 
500 
400 
300 
200 
100 
200 
300 
400 
600 
400 
300 
200 
100 


JwA. 
0. 

Inch. 
0. 

.0077 

.0121 

.0169 

.0129 

.0089 

.0047 

.0005 

.0043 

.0085 

.0126 

.0170 

.0180 

.0089 

.0046 

.0005 

Initial  load. 


^B= 920,000  pounds  per  square  incb. 


Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  5".5  at  middle  of  length. 


Applied  loads. 

In  ganged  length. 

1 

Total. 

Per  sqnare 
inch. 

Lateral 
expansion. 

Set. 

Komarka.                          | 

1 

Poundt. 

2.416 
12, 080 

2,416 
12, 08U 

2,416 

Poundt. 
100 
500 
100 
600 
100 

Ineh. 
0. 
.0008 

0. 

1 

0. 

0. 

J 

Batio  of  lateral  exxiausion  to  longitudinal  compression,  ^. 


NATURAL  STONES. 


TEAJSrSVERSE  TESTS. 


891 
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BRCIR8,  TILK8,  AND   BUILDINO  BLOCKS. 


Nos.  15, 16,  and  17  unglazed.    Used  for  floors.    Six-inch  tfle*  tested 
on  edge. 


f"^- 


Compressed  snrfaces  not  plastered. 


PimeDftloDH. 


GonpresMtl 
aarface. 


InchtK.  Inehe*.  Ineke*. 
<l.00  6.00  >  0.58 
5.96  I  5.90  '  .57 
5.99  I      6.00  I        .58 


Sec. 
tiooal 
area. 


% 


%n. 

480 
3.414 
3.480 


First 
cmck. 


Ultimate  utren^th. 


Total. 


Per 
■qiijire 
incli- 


Pounds.  P<nindt.  Pounds. 

97.300     173,300  49. 770 

43.000  I  167,800  49.150 

54,800    213,300  m,2M 


Nos.  18  and  19  glazed  tiles.     Used  for  walls  and  wainscoting. 


.04deep 


Compressed  surfaces  not  plastered. 


No. 

of 

tost. 

DeacripUon. 

Sec 
tlonal 
area. 

First 
crack. 

Ultimate  utrength. 

No. 

18 
10 

Color. 

Height. 

Compressed 
surface. 

Per 
Total.      pqnare 
[     inch. 

7728 

White 

Inehtt.  1  Inehe*.   Ineht*. 
2.98         5.96         0.33 
3  00         5  99             33 

Sq.in. 
I  967 

Poundt.  PonndM.    Ptmnds. 
in  itin  .     IT  ciin         M  ii^ 

7720 

Ivory 

1077        '7'ann  1     OAoiui      iVsTS 

BRICKS. 


COMPRESSIVE  ELASTIC  PROPERTIES. 
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454  BRICKS,  T1LK8,  AND   BUILDIKG  BLOCKS. 

Bricks  from  Noah  Hamlkt  Brickyard. 
Made  trom  clay  aud  shale  near  Little  Bock,  Pulaski  County,  Ark. 

RED  BRICKS. 


No.  of 
teat. 

Marks. 

Dimensions. 

Sec- 
tionsl 
area. 

Fiiit 
onick. 

Ultimate  strength. 

Rraisrks. 

Height. 

Compressed 
•urrace. 

Total. 

Per 

sqnare 
inch. 

7678 

7579 
7580 

7581 

No.1 

No.  2 
No.  2 

No.  3 

Inches. 

2.55 

2.40 
2.36 

2.52 

Inches. 
4.17 

4.14 
4.18 

4.04 

Inches. 
8.45 

8.39 
8.45 

8.33 

Sq.  in. 
35.24 

34.73 
35.32 

83.66 

Pound9. 
56,000 

109,000 
108,000 

143.000 

Pounds. 
71,500 

154,000 
143,600 

201.500 

Pounds. 

2.028 

4,460 
4.065 

5,988 

Soft  bniut 

^H«4liniii  btrd 
S    burnt. 

Usrd  bonit. 

WHITE  BUILDING  BRICKS. 


7587 

7588 

2.37 
2.44 

4.32 
4.30 

8.72 
8.08 

37.67 
37.32 


106,000 
109,000 


108,600 
142. 800 


4, 475  ' 
3,826  ; 


PAVING  BRICKS. 


7582 
75«:J 
7584 

No.l 
No.  2 
No.  3 

4.00 
3.93 
3.98 

2.50 
2.10 
2.12 

8.22 
8.10 
8.00 

2rt.55 
17.01 
17.15 

30.500 
3.'),  000 
61,00U 

100,000 
01,400 

88,400 

5.348 
5, 37:» 
5,  IM 

T«t«<loiie<lfc."' 
Da. 
Do. 

7585^ 

No 
mark. 

<      3.02 

2.15 

8.04 

17.29 

65,000 

08,300 

5,685 

Do. 

7580^ 

No 
mark. 

<      3.88 

2.16 

8.04 

17.37 

34,000 

88,200 

5.078 

Do. 

Bricks  from  Brickyard  of  M.  D.  Hunton,  Fort  Smith,  Ark. 

PAVING  BRICKS. 


No.  of 
test. 

Marks. 

Dimensions. 

Sec- 
tional 
ai*ea. 

First 
oraok. 

Ultimate  strength. 

Remarks. 

Height. 

Coiii])ro88ed 
surface. 

Total. 

Per 

s<iuiire 
inch. 

7610 
7611 

No.l 
No.l 

Inches. 
8.70 
3.78 

Inches.   Incites. 
2.29  ,      8.06 
2. 18  1      7. 97 

Sq.in. 
18.46 
17.37 

Pounds. 
56,000 
27,000 

Pounds. 
88.0<l0 
93,200 

Pounds. 
4.800 
5.36C 

Twte«loncdi,v 
IKi. 

BUILDING  BRICK. 

7612 

•Doyle" 
No.  2 

2.20 

8.83 

8.12 

31.10 

86,000 

204,900 

6,388' 

BRICKS)  TILES,  AND    BUILDING   BLOCKS. 
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YiTRiFiED  Paving  Bricks  prom  the  Capital  City  Vitrified 
Brick  and  Pavu^g  Company,  Topeka,  Kans. 


Xo.of 
tost. 

Dinienaions. 

ScctioDal 
area. 

First 
crack. 

Ultimate  strength. 

Remarks. 

Height. 

Inehea. 
3.80 
3.84 
3.70 

ComprcAsed 
surface. 

ToUil. 

Per 

squnro 

iucli. 

Povndn. 
7.611 
8, 2:{3 
8,792 

7589 
7590 
7591 

IneJiea. 
2.33 
2. 33 
2.32 

Inches. 
7.89 
7.87 
7.85 

Sq.  in. 
18.38 
18.34 
18. 21 

POilHttt. 

34,  000 
4l,5<»ti 
50,000 

Poundn. 
130.  900 
151,  UOO 
160,100 

Te«t«Ml  on  edge. 
Do. 

1         Do. 

Compression  test  of  half  brick  after  iesi  hy  transverse  loads. 


No.  of 

teat. 

TrauB- 
vense 

test 
nnm- 

ber. 

Dimensions. 

Sec- 
tional 
area. 

First 
crack. 

Ultimate  strength. 

Remarks. 

Height. 

Compressed 
surface. 

Total. 

Per 
square 
inch. 

7782 

347 

Inehea. 
3.79 

Inches.    Inches. 
2. 30         3. 90 

Sq.  in. 
8.97 

Pounds. 
26, 000 

Pouuds. 

92,800 

Pounds.  1 
10, 345     Te8t<Hl  on  etlge. 

Bricks  from  the  Monticello  Brick  Works. 

[Located  at  Monticello,  on  the  Mississippi  River,  40  miles  above  Minneai)olifl,  Minn.] 

The  brick  are  made  by  tbe  dry-pressed  procoss  froui  the  clay  in  its 
natural  state,  no  saud  or  coloring  matter  beiug  used — simply  dried 
aud  pulverized. 

paving  bricks. 


No  of 
tetft. 

Marks. 

Dimensions. 

S^wn 

Ultimate  strength. 

Remarks. 

Height. 

Compressed 
aorface. 

^B  ^- 

Total. 

Pounds. 
110.900 
305,  500 

Per 
square 
iucli. 

7592  No.  I... 

7593  No.l... 

1 

Inehea. 
3.79 
3.89 

Inches. 
3.11 
2.13 

Inehea. 
7.97 
7.92 

Sq.in. 
16.82 
16.87 

Pounds. 
29, 000 
101, 000 

Pound  ft. 

6,  bm 

21,065 

Tested  ouwlgc. 
Do. 

FACE  BRICKS. 


7504     No.  2. 
7595  I  No.  2. 


2.08 
3.97 


3.89 
2.13 


7.07 
7.97 


31.00       377,000 
16.98       221,000 


654,  300 
309,800 


21, 106  I 

18, 245     ToHted  on  edge. 


SOFT  FACE  BRICKS. 


7596 
7897 

No.  3..         2.40 
No.  3..         2.36 

4.04 
4.04 

8.19 
8.14 

33.09       248.000 
32.fe9       198,000 

270,  500 
248,  100 

8,447 
7,543 
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Campres9ian  test  of  half  bricks  after  test  by  transverse  loads. 
FACB  BRICK  NO.  2. 


No,  of 
tost. 

Tmnft- 

DimcDiiionft. 

Soo- 
tional 
area. 

First 

orack. 

Ultimate  stren  j^th. 

tCAt 

mini- 
ber. 

Hoif^ht. 

ComproiMied 
anrfaco. 

Total. 

Per 

square 
inch. 

Kemarks. 

77«6 
7808 

IiiehfM.    Inches.    Jnehet.    Sq.  in.     Poitndf. 
351           2.19         4.10         3.70       15.17,     15i»,000 
351           2.19         4.10         4.00       1G.77  t    141.000 

1                1                1 

Pmtnds.    Povndi. 
•i43.WM5         16,018 
201,800  1       13.613 

1 

Test«d  wet. 

Bricks  from  the  Kelley  Brick  and  Tile  Company,  3Iix^'e- 

APOLis,  Minn. 

Compression  tests  of  half  bricks  after  test  by  transverse  loads, 
LIGHT  STRAW  COLOR. 


Trans- 

DimensionB. 

Sec- 
tional 
area. 

FlfHt 

crack. 

rUiniato  strength. 

No.  of 
tent. 

teat 
num- 
ber. 

"«•<»=<•»•  i  '-"z'sr 

Per 
Total.        snnare 
inob. 

Komsrkt. 

7783 
7818 

Inehet.     Inrhef.   Inelea. 
385           2.33         3.00         4.02 
805          2.33        3.0U  |      3.74 

I 

Sq.  in.  '  Poundt. 
14.83         73.  IKK) 
13.80  1      45,000 

Poundg.     Pt^itmU. 
95.40t»  ;        6,4:{3 
9d,500  1        6,092 

1 

Bricks  from  A.  HiTMpnREY,  Minneapolis,  Minn. 

SIDE-CUT  paving  BRICK.    • 


No.  of 
test. 

DimenaioDfl 

Ultimate  strength. 

Remarks. 

i 

1 

Height. 

Compressed 
Hurfiu'e. 

Sectional      Firat 
area.         craok. 

ToUl. 

Per 

scpinre 
inch. 

7598 

Inche$. 
3.98 

Inehm. 
2. 27 

Tnchrg. 
8.23 

Sq.  in. 
18.68 

Pounds. 
41,000 

Pounds 
371, 100 

Pound  f. 
19,866 

! 

Tested  on  cdpe. 

DRl 

FT  CLAl 

',  SIDE-CUT  PAVING  BRICK. 

7599 

8.07 

2.25  j          8.27 

1 

18.01         43.000       274.000 

14, 723 

Tested  on  edgf. 

DRIFT  CLA1 

r,  EXD  CITT  PAVl 

NG  BRIC 

K. 

7600 

3.89 

2.50 

%.22 

20.55 

19.000 

179,8rr0 

8.749 

Test  c«l  on  edge. 
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Campre98ion  ie$i9  of  half  bricks  after  ie^i  hy  irarmverse  load: 
LIGHT  CHOCOLATE  COLOIl  K0.71. 


No.  of 

teat. 

Tniiis- 
verso 

test 
nnm- 

li«r. 

DimcniiloDs. 

Reo- 
tionnl 
nrtja. 

rir8t 
crack. 

Ultimate 
strength. 

Rcniarlcs. 

Height. 

Coinpressecl 
Burface. 

TotjU. 

Per 
squaro 
inch. 

7767 
78tJ0 

n52 
352 

IncheM.  '  Inchtn.    Inches. 
2.28         3.96         4.65 
2.28,      3  96        3.00 

1                1 

S(f.  in. 
18.41 
11.88 

Pour.di. 
84.000 
51,000 

Pmmdi. 
142, 200 
83,600 

Pounds. 
7,724 
7,037 

Tested  wet. 

BUFF  SPECKLED  NO.  27. 


7768 

853 

L53 

4.04 

5.66 

22.87 

1 
171,000  1    323,000 

14,123 

BUFF  SPECKLED  XO.  33. 


7760  3;>4  L50  i      4.00  '      5.50       22.00       142,000 


382, 500         17, 386 


Bricks,  Tiles,  etc.,  fkom  GLADBiNa,  MoBean  &  Co.,  San 
Feancisco,  Cal. 

[Front  pressed  clay  brick.    S»ih«on  color.    Process :  Semi-drj' machine.    Softbnrnt.j 


No.  of 
test. 

Dimensions. 

Sectional 
area. 

First 
crack. 

Ultimate  strength. 

Koniarks. 

Height. 

Coinpreflsed 
surface. 

Total. 

Per 
square 
inch. 

1 

7506 
7h06 
7507 

Inches. 
2.41 
2.41 
2.43 

Inches. 
4.0-J 
4.04 
4.06 

Inches. 
8.18 
8.18 
8.21 

Sq.  in. 
32.97 
33. 05 
3S.33 

Pounds. 
202. 000 
281.  UOO 
265,000 

Pounds. 
341,800 
288.  200 
304,  800 

Pounds. 
10.307 
8. 720 
9,144 

[Front  pressed  clay  brick.    Bn AT  color.    Proems:  Somi-dry  machine.    ITard  burnt.] 


7508 
7509 
7510 

2.39 
2.40 
2.39 

4.02 
4.03 
4.04 

8.24 
8.28 
8.28 

33.12 
33. 37 
33.45 

151.000 
133,  800 
128,  000 

161, 100 
133,  800 
132, 100 

4,864 
4,010 
3,949 

[Front  pressed  clay  brick.     Cream  color.    ] 

Process :  Stifl*  mud  machine.    Soft  burnt.] 

7511 
7512 
7513 

2.39 
2.38 
2.39 

4.23 
4.25 
4.18 

8.45 
8.52 
8.45 

35.74 
36.21 
35.32 

181.000 
2W5,  (KM) 
2:J2,  000 

25.^200           7,140 
252.000  ;        6.959 
271,900  1        7,698 

[Front  pressed  clay  brick.    Dark  butT  color.    Process:  Stiff  mud  machine.    Hard  burnt.] 


7514 
7515 
7516 


2.32 
2.28 
2.27 


4.03 
4.04 
4.04 


8.25 
8. 30 
8.27 


33.25 
3:^.  53 
33.41 


233, 000  259, 500 
187, 000  282, 400 
265,0t)0  I  301,500 


7,804 
8,  422 
9, 024 


[Fire  brick.    Dark  buff  color.] 


7517 
7518 
7519 

2.44 
2.43 
2.46 

4.44 

4.50 
4.48 

9.0:? 
9.00 
9.04 

40.09 
40.77 
40.50 

142,  500 
127,  000 
141,000 

177, 100 
101,  :UK) 
173, 100 

4,418 ; 

4.  030  1 
4.274 
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Fire  Beicks  from  Pacific  Clay  Manufacturing  Company, 
Los  Angelbs,  Oal. 

[  Worka  at  South  RiTersicIe,  Cal.] 


No.  of 

tMt. 

1 
Height 

Dinienaiona. 

Compreaae<l 
aurface. 



Inches.      Inches. 
4.10           8.05 
4.20  1         8.22 
4. 25            8. 35 
2. 80            8. 11 

1 

Sei^tional 
area.     | 

Sq.in.    . 
33.00! 
34.52  1 
35.49 
18.65 

Firat 
crack. 



Pounds. 
96,000 
67,000 
86.000 
51.000 

UlUmate 

Total. 

Pounds. 
130,500 
120,4<iO 
147,200 
51,200 

atrength.  I 

aqnaro   ■ 
incb. 

7684 

768.'i 
7686 
7687 

Inches, 

2.38 
2.34 
2.38 
4.10 

Pounds.  ' 
3,954 
3.488  , 

4, 148  1 

2,745     Test«lon«ip 

1 

Compression  tests  of  half  bricks  after  test  by  transverse  loads. 


I  Trans-  | 
No.of !  YAT  , 
'*•'•     num 


bir   l«"K^^ 


Compreaaed 
Aurface. 


Sec. 
tional 


Firat 
crack. 


Uliimato  atrength. 


ToUl. 


Per 
Miaare 
inch. 


I 

( 

Rmarkft.    I 


7781 
7816  I 


'  Inches.    Inches. 
363  2. 40  j      4. 17 

363  ,         2. 40  I      4. 17 


Inches. 
8.97 
8.79 


?«.  in.  [Pounds.]  Pounds.     Pounds. 
16.55  I  43,000  I      49,200  2,973  i 

15.80     39,000         43.900  2. 778     Tf«t«il  vet. 


Molded  (tRanite  from  the  New  Hampshire  Molded  Grakitb 
Company,  Keene,  N.  11. 

Manufactured  stone  made  from  disintegrated  granite  mixed  with 
clay,  molded,  dried,  fired  the  same  as  fire  brick. 


No.of 
test. 

Dimensioiia. 

Sectional 
area. 

Firat 
crack. 

Uoight. 

Inches. 
2.47 
2.48 

(/'ompressecl 
surface. 

7705 
7706 

Inches. 
4.19 
4.20 

Inches. 
8.33 
8.31 

Sq.  in. 
.14.00 
34.90 

Pounds. 

258.000 
155,000 

1 

1 

Ultimate  atrengtli.  I 


Total. 


Pounds. 
439, 200 


Pounds. 

12,584  1  ., 

6.286  !  Kdge.*  ont«i«l^ 
of  siiDken  | 
panel  flakeil 
i      off. 


Compression  test  of  half  brick  after  test  by  transverse  loads.     Transverse  test  So.  5''-. 


Per 

fiquaro 
inch. 


Rcmnrkf. 


No.of 
test. 

Dimenaiona. 

Sectional 
area. 

8q.  in. 
16.77 

Height. 

nurface. 

Inches. 

7780             2. 35 

Inches.   [    Inches. 
4.06            4.13 

Ultiiuate  atrength. .  | 

Remarks.    ! 


Firat     | 

cnick.    I  Per 

I  Total.    I   aqtiare 
I  inch. 


Pounds.  .  Pounds.  '  Pounds. 
37, 0(K)  1     153, 900  9, 177  ' 


BBICKS,  TtLEd,  AND   BUILDING  BLOCKS. 


459 


Tiles   from  Amkbican   Bncatistic  Tiling  Company,  Limited, 

New  York,  N.  Y. 

[Work*  at  ZoneaTille,  Obiu.] 

No8.1tol4miglazed.    Used  for  floors.    Three-inch  tiles  tested  on  end. 


:ii9deep. 


i 


Z^^fT 


re. 


'e 


t 


r 


OompresHed  surfaces  not  faced  with  plaster  of  paris. 


No. 
of 

test. 


7711 
7712 
7713 
7714 
7715 
T7ia 
7717 
7731 
7718 
7730 
7719 
7720 
7721 
7722 
7723 
7724  I 


l>oi»criptiou. 


No. 

Color. 

, 

Buff 

2 

Salitiou 

I 

Light  gray 

D&r  k  ffTtt  V .   ....... 

5 

Ked  .f..^.;;:.;:::. 

6 

Choeolato 

7 

Black     

7 
8 

do 

White 

8 
9 
10 

do 

Silver  Cray 

Pink... 

i    n 

Celadon 

1      12 

11 

Light  blue 

Dark  blae 

Green 

Dimensions. 


Height.!     C-Pr^^ed 


IncheM. 
3.00 
2.98 
2.98 
2.i)0 
3.00 
2.98 
2.98 
2.97 
3.00 
2  99 
2.09 
2.99 
3.01 
2.90 
2.99 
2.99 


Inches, 

3.00 
2.98 
2.98 
2.99 
3.00 
2.98 
2.08 
2.98 
3.00 
8.00 
2.99 
2.99 
3.01 
2.99 
2.90 
2.99 


I 


InehtM. 
0.40 
.44 
.46 
.46 
.49 
.40 
.47 
.46 
.48 
.48 
.49 
.49 
.50 
.50 
.49 
.47 


t^«'  S. 


Sq.in. 
1.344 
1. 275 
L335 
I.  339 
1.434 
1.335 
1.365 
1.335 
L404 
L404 
L429 
1.429 
1. 469 
1.459 
1. 429 
1.369 


Poiinds. 
26.000 

25,  800 
27.300 

26.  8i'0 
23.  200 
29. 100 
22, 700 
22,  700 

3.100 

15, 400 

3, 4C0 

4, 700 

2, 400 

20. 400 

45,500 

3,200 


Ultimate  strength. 


Total. 


Powid*. 
30,  610 
53,500 
65,100 
47,  7t>0 
35,050 

47,  360 
24,  200 
24.000 
26,  HMO 
65,  800 

48,  lUO 
42.  700 
72,000 
25, 700 
45,750 
27,800 


Per      I 
square 
inch. 


Pounds. 
22,  775 
41,901 
48.764 
35,  023 
21,800 
35,  475 

17,  729 

18,  427 

19,  145 
46.866 
33,660 
29.  881 
49,  625 
17,  615 
32,  015 
20.307 
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No8. 15, 16,  and  17  unglazed.    Used  for  floors.    Six-inch  tiles 
on  edge. 


f''^- 


GompresBed  surfaces  not  plastered. 


-     Sec- 
I  tional 
CompresMd    '    area. 
Harface.       I 


15  '  SOOOG 

16  ,  5001 G 

17  I  6006  O 


Inche*.  I  Indus.  Indu: 
8.00  ;  6.00  1  0.58 
5.96        5.90  .57 

5.99  I      6.00  1        .58 


sq.xn. 
3  480 
3.414 
3.480 


Fint 
cruck. 


UltiiMtentwnpth- 


Total. 


I     Per    ' 
I   Rqnare 
i    incb.    I 


I  . 


Pound*.  I  Pwndt.  Pnnds. 
97.300  I  173.300  «.770 
43.000  ,  167, 8U0  49,1» 
54,800  I  213.200  i    Bl.-**   , 


Nos.  18  and  19  glazed  tiles.     Used  for  walls  and  wainscoting. 


.04  deep 


Compressed  surfaces  not  plastered. 


UltlniatentTeBpth., 


No. 

of 

test. 


7728 
7720 


Description. 


No. 


Color. 


White. 
Ivory  . 


Dinienftlooft. 


Height. 


Compresaed 
Bnrfoce. 


Inchti. 
2.98 
3.00 


Ineh€$. 
5.96  I 
5.99  , 


InehtJt. 

0.33 

.33 


Sec- 
tional 


First 
crack. 


Total. 


Per    j 

iDcb. 


Ho.  in, 
1.967 
1.977 


\  P<mnda.\  TimndM.  Poinds- 

10,100       17,500  S,*"^ 

7,800       24.860  12. '^"5  , 

I                 .  .J 


BRICKS. 
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BEIGES. 

Brick  from  Philadelphia  and  Boston  Face  Brick  Company, 

Boston,  Mass. 

No.  1381. 

Soft  burnt,  for  inside  work.     Salmon  color. 
Length,  8".35. 

Sectional  area,  2".39  x  4''.25  =  10.15  square  inches. 
Gauged  length,  5". 


Appli€ 

ToUl. 

Pounds. 
1,015 
2,030 

Ml  loads. 

Per  Moare 
iDch. 

In  ganged  length. 

Hemarks 

Coropres- 
ftion. 

Set. 

PoutuU.          Inch, 
100            0. 
<>nA               .  0015 

Inch, 
0. 

Initial  load. 

E  =  301,000  pounds  per  square  inch. 

3  045                  300 

.0029 

4  000                  400 

.0044 
.0060 
.0070 
.0094 
.0111 
.0128 

_  01  iii 

5,075                  500 
6  090                  600 

.0010 

7  105    1              700 

8  120    1              800 

9. 135    >             900 

10  150              1  <)An 

ft,  120 
6,090 
4,000 
2  030 

800               ni3i 

GOO 
400 
200 
100 
200 
400 
000 
800 
1,000 
800 

.0110 
.0085 
.0051 

1,015 
2,030 

.0030 

.0046 
.0077 
.0105 
.0128 
.0152 
.0136 

4  000 

6.090 

8,120 

10.150 
8.120 
6,090 

000 

.0115 

4  060' 

400 

900 

.0000 
.0055 

2,030 

1,015    1              100 

.0034 

Laternal  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  3".5. 


1      Applied  loads.             In  gauged  lengtli. 

Remarks. 

T«*-i       l*«r  square .     Lateral 
*®'"-           inch.        expansion. 

Sot. 

Inch. 
0. 

Pounds. 
1.015 
10,150 

Poundi. 

100 
1,000 

100 
1,000 

100 

Inch. 
0. 
.0011 

Initial  load. 

1,015 

0. 

10,150 

.ooii 

1,015 

0. 

Batio  of  lateral  expansion  to  longitudinal  compression,  ^^. 
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Brick  from  Philadelphia  and  Boston  Face  Brick  Company, 

Boston,  Mass. 

No.  1382. 


Soft  burnt,  for  inside  Avork.     Salruou  color. 
Lenirth,  8".33. 

Sectional  area,  2".39  x  4".28  =  10.23  square  inches, 
(rauged  lenjrtb,  5'\ 


Poundt. 
1, 023 
2.046 
3,0G0 
4.002 
5,115 
6,138 
7.161 
8.184 
9.207 

10,230 
8.184 
6,138 
4.002 
2, 046 
1,023 
2,040 
4.092 
6.138 
8,184 

10,  230 
8,184 
6,138 
4,092 
2,046 
1,023 


Hi  loaiU. 

I*er  Minaru 
im-h. 

In  gaiigo 
Coniprcii- 

Jneh. 
0. 

Remarks. 

Pifunds. 
100 
200 

Inch. 

0. 
.0010 
.0020 
.  0J3I 
.0041 
.0052 

Initial  load. 

300 

400 

500 
600 

.0004 

700 

.0064 
.0077 
.0089 
.0101 
.0087 
.0070 
.0050 
.0027 

800 

900 

1,000 

800 

600 
400 

200 

100 

.0014 

200 

.0025 
.0047 
.0067 

400 

600 

800 

.0085 

1,000 

.0104 
.0000 
.0073 

800 

600 

400 

.0053 
.0029 

200 

100 

.0015 

Lateral  expansion  under  endwise  compression  loads. 
Transverse  gaugeil  length,  3".5. 


Applied  loads.       I      In  i^augiHl  length. 


Total. 


Poundg. 
1,023 
10,230 
1,023 
10,  230 
1,023 


Per  nquaro '     Lateral     I 
cxpauBion.  i 

I  I 


Br  nquai 
inch. 


Set. 


Pounda. 

100 
1,000 

100 
1,000 

100 


Inch. 
0. 
.0007 


Inch. 
0. 


.0007 


Remarks. 


Initial  load. 


Eatio  of  lateral  expansion  to  longitudinal  compression,  g^. 
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Bkigk  from  Philadelphia  and  Boston  Face  Brick  Company, 

Boston,  Mass, 


No.  1383, 

Dark-red  brick,  for  outside  work. 

Length,  7".82, 

Sectional  area,  2".22x3".86  =  8.57  square  inches. 

Ganged  length,  5". 


r" 


Applied  loads. 


L 


ToUl. 


Pounds. 
837 
1.714 
2,571 
3.428 
4,285 
5.142 
5,9M 
6.856 
7,713 
8,570 
12,856 
17. 140 
21.425 
25,710 
29,g05 
34.280 
38,566 
42,850 
34,280 
25, 710 
17,  140 
8.570 
857 
8.570 
17.140 
25,710 
34,280 
42,850 
34.280 
25,710 
17. 140 
8,570 
857 


Per  Aqnaro 


Aanai 

DCh. 


incl 


Pound*. 

100 

200 

300 

400 

500 

000 

700 

800 

000 

1,000 

1.500 

2.000 

2,500 

3,000 

3,500 

4,000 

4,500 

5,000 

4,000 

3,000 

2.000 

1,000 

100 

1,000 

2.000 

3,000 

4,000 

5,000 

4.000 

3.000 

2.000 

1,000 

100 


Inch. 

0. 
.0003 
.0006 
.0009 
.0011 
.  0013 
.0015 
.0018 
.0020 
.0023 
.0034 
.0045 
.0056 
.0066 
.0077 
.0085 
.0089 
.0090 
.0079 
.0061 
.0042 
.0019 


Inch. 
0. 


.0002 


.0017 
.0039 
.0059 
.0078 
.0089 
.0079 
.0061 
.0041 
.0019 


—.0009 


Initial  load. 


^Brick  thought  to  be  yielding  locally. 


VE  —-  2,100,000  pounds  per  square  inch. 


—.0010 


Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  3".o. 


Applic4l  loads. 


Total. 


Per  square 
I       inch. 


I  Pounds . 

I  857 
1  34,280 
'  857 
I    34.280 

I         857 


Pounds. 

100 
4,000 

100 
4.000 

100 


In  gauged  length. 

LaU^ral  «.  . 

expansion  ' 


Inch. 
0. 
.0009 


.0009 


Inch. 
0. 


0. 
6.'" 


Kemarks. 


Initial  load. 


Ratio  of  lateral  expansion  to  longitudinal  compression,  g^. 
H.  Doc.  64 30 
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1 


OBSERVATIONS  RESUMED    ON    THE    LONCJITODINAL   COMPRESSION  OP 

THE  BBICK. 

Gauged  length,  5". 


Applied  1«nu1n. 


In  gauged  lon^rth. 


Total. 


Pimndg. 
857 

8,570 
17. 140 
25,  710 
34,280 
42,850 
47.  135 
51,420 
55,  705 
5<J,  000 
51.420 
42,  850 
34,  280 
25,710 
17, 140 

8,570 
857 

8.570 
17, 140 
25,  710 
34, 280 
42,  850 
51, 420 
59.990 
51,420 
42,850 
34.280 
25,710 
17, 140 

8,570 

867 

71.200 


l*er  hciiiaro  J   Conipre*-  [ 
iuch. 


Pound*. 

100 
1,000 
2.000 
3,000 
4,0(K) 
5.0C0 
5,500 
6,000 
6.500 
7,000 
6.000 
6,000 
4,000 
3,000 
2,000 
1,000 

100 
1.000 
2,000 
3.000 
4.000 
5,000 
6.000 
7.000 
6,000 
6,000 
4,000 
3,000 
2.000 
1,000 

100 
8,308 


8iou. 


Inch. 


.0016 
.0036 
.0058 
.0076 
.0094 
.0104 
.0106 
.QUO 
.0111 
.0104 
.0088 
.0071 
.0051 
.0031 
.00C4 


Set. 


Jneh, 
—.0010 


.0002 
.0026 
.0047 
.0067 
.0086 
.0103 
.0111 
.0104 
.0088 
.0071 
.0051 
.0029 
.0003 


Itemarks. 


J^icromeler  mset  to  fonnor  rc«dliig. 


—.0026 


-.0027 


E  —  2,520,000  poandA  ])er  square  inch. 


Brick  began  to  fail  at  oiie  end  along  the  narrov 
edge. 


The  load  was  temporarily  reduced  to  65,000  pounds,  and  when  apai" 
increased  rupture  was  completed  under  70,500  i)ounds,  or  8,226  iwuml^ 
per  square  iuch.  A  pyramidal  fragment  developed  at  the  eud  ^^'^^ 
cracked,  which  i)yramid  wedged  the  opposite  end  of  the  brick  into  two 
princii)al  fragments. 

The  end  first  cracked  seemed  to  be  the  softer  end,  as  shown  during 
the  process  of  grinding  the  end  faces. 
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BUICK   FROM   PniLADELPHIA  AND   BO8TON   FACE   BrICK  COMPANY, 

Boston,  Mass. 
No.  1384. 

Cream-colored  brick,  for  outside  work. 
Ijengtli,  7".98. 

Sectional  area,  2".28x3".92=8.94  square  inches. 
Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

BemarkB. 

Total. 

Per  sqaare 
iucli. 

Couipres- 
sion. 

Sot. 

Poundt. 

894 
t788 
2,6>*2 
3,576 
4,470 
5.3« 
6.258 
7.152 
&0t6 
8,940 

894 
1.788 
3,576 
5,364 
7,152 
8,940 
7,152 
5,364 
3,576 
1,788 

894 

Pounds. 

100 
200 
300 
400 
500 
600 
700 
800 
900 

1,000 
100 
200 
400 
600 
800 

1,000 
800 
600 
400 
200 
100 

Inch. 
0. 
.0000 

.(•016 
.01.26 
.OOiJS 
,0044 
.0053 
.006* 

.  o;.7JJ 

.0087 

Inch. 
0. 

Initial  load. 

VK  =  577,000  pounds  por  sqnare  inch. 

."6012" 

.0021 
.0040 
.0057 

.  oim 

.  OiiTO 
.  0003 
.0016 
.0020 

.0012 

Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  3*\&, 


Applied  loads. 

In  gauged  leuglb. 

Bemarks. 

Total. 

Per  sqnare 
inch. 

Lateral 
ex  pension. 

Set. 

Pounds. 

894 
8.940 

894 
8,940 

894 

Pounds. 

100 
1,000 

100 
1,000 

100 

Inch. 
0. 
.0010 

Inch. 
0. 

Initial  load. 

0. 

.0010 

0. 

Ratio  of  lateral  expansion  to  longitudinal  compression^  ^. 
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Bbick  from  Philadelphia  and  Boston  Face  Brick  Company, 

Boston,  Mass. 

No.  1386. 

Buffcolored  brick,  for  outside  work. 

Length,  7.83". 

Sectional  area,  2.25''x3.97'^=8.93  square  inches. 

Ganged  length,  6". 


Applied  loads. 

In  ganged  length. 

BemarkB. 

Totol. 

Per  Mnare 
inch. 

Compres- 
sion. 

Bel. 

Poundt. 

893 

1.786 

2.679 

8,572 

4,465 

6,358 

6,251 

7,144 

8.037 

8.930 

13.395 

17.860 

22.325 

26,790 

81.255 

35,720 

40.185 

44,650 

35, 720 

26,790 

17,860 

8,930 

893 

8,930 

17.860 

26.790 

85,  720 

44,650 

85,720 

26.790 

17,860 

8,930 

893 

Poundt. 

100 

200 

8U0 

400 

500 

600 

700 

800 

900 

1,000 

1,500 

2,000 

2,500 

8,000 

8.500 

4,000 

4,500 

5.000 

4,000 

8,000 

2,000 

1,000 

100 

1,000 

2,000 

8,000 

4,000 

5,000 

4.000 

8.000 

2,000 

1,000 

100 

Inch. 

0. 

.0001 
.0002 
.0003 
.0005 
.0007 
.0009 
.0011 
.0012 
.0014 
.0024 
.0034 
.P044 
.0053 
.0064 
.0075 
.0085 
.0097 
.0081 
.0062 
.0042 
.0021 

Inch. 
0. 

Initial  loud. 

B =2.570,000  pounds  per  nqnare  lock 

0. 

0. 

.0002 

.0019 
.0040 
.0060 
.0080 
.0099 
.0082 
.0063 
.0043 
.0021 

.0002 

Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  3''.6. 


Applied  loads. 

In  gauged  length. 

Bemarka. 

Total. 

Persqaare 
inch. 

(Lateral 
expansion. 

Set. 

Poundt. 

893 
44,650 

893 
44,650 

893 

Poundt. 

100 
5,000 

100 
5,000 

100 

Inch. 
0. 
.0010 

Inch. 

Initial  load. 

0. 

.0011 

0. 

Batio  of  lateral  expansion  to  longitudinal  compression,  ^« 
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Bbiok  from  Philadelphia  and  Boston  Face  Briok  Company, 

Boston,  Mass. 

No.  1386. 

Ghocolate-browQ  color,  for  oataide  work. 
Length,  7".66. 

Sectional  area,  2'M5x  3.87''=  8.32  square  inche& 
Ganged  iengtb,  6". 


Apiaied  load!. 

In  ganged  length. 

Bemarka. 

Total. 

PersoQare 

Compree- 
•ion. 

Set. 

Pounds. 
833 
1,064 
2,408 
8,328 
!      4,100 
4,902 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,500 

2,000 

2,500 

3,000 

8.500 

4.000 

4,500 

5,000 

5,500 

6,000 

6,500 

7,000 

6,000 

6.000 

4,000 

8,000 

2,000 

1,000 

100 

1.000 

2,000 

8,000 

4,000 

6.000 

6.000 

7,000 

Inch. 

0. 

.0003 
.0006 
.00(16 
.0008 
.0000 
.0010 
.0011 
.0012 
.0013 
.0019 
.0034 
.0029 
.0034 
.0039 
.0013 
.0048 
.0053 
.0058 
.0063 
.0068 

Inch. 
0. 

Initial  load. 

B  =  5,000,000  pounds  per  eqoare  Ineh. 

5,824 
0,656 
7,488 
8,320 
12,480 
16.040 
20,800 
24,060 
20,120 
33,280 
37,440 
41,000 
45,760 
40,920 
54,080 
58.240 
49,920 
41,600 
33,280 
24,960 
16,640 
8.320 
832 
8,820 
16,640 
24,960 
33,280 
41,600 
49,920 
58.240 

.0001 

.0002 

.0003 

.0073 
.0064 
.0055 
.0046 
.0036 
.0025 
.0014 







.0004 

.0014 
.0025 
.0035 

.0045 
.0054 
.0064 
.0074 

.0004 

Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  3'^5. 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Persqoare 
inok 

Lateral 
expansion. 

Set. 

Pounds. 

832 
58,240 

832 
56,240 

832 

Pounds. 

100 
7,000 

100 
7,000 

100 

Inch. 
0. 
.0008 

Inch. 
0. 

IniUalload. 

0. 

.0008 

0. 

Batio  of  lateral  expansion  to  longitudinal  compression,  \. 
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Bbick  fbox  the  £astbbn  Htdbaulio  Pbess  Bbigk  Company, 

Philadelphia,  Pa. 

No.  1366. 

Shade,  200. 

Length,  8".10. 

Sectional  area,  2".26x4".01=9.02  square  inches. 

Gauged  length,  5''. 


Applied  loads. 

In  gaaged  length. 

Bemarks. 

Total. 

Persqnara 
incli. 

Comprea- 
sion. 

Sot. 

Poundt. 

902 
1,804 
2,706 
3.608 
4,510 
5.412 
6.314 
7.216 
8,118 
0.020 
13,530 
18.040 
22,550 
27,060 
31, 570 
36.080 
40,500 
45.100 
49, 010 
54,120 
45,100 
36,080 
27,060 
18,040 
9,020 
002 
0.020 
18,040 
27,060 
36,080 
46,100 
54,120 
45,100 
36,080 
27,060 
18,040 
9,020 
002 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1.000 

1,500 

2,000 

2,500 

3,000 

8,500 

4.«X)0 

4,500 

6,000 

6,500 

6,000 

5,000 

4,000 

8.000 

2,000 

1,000 

100 

1,000 

2.000 

3,000 

4,000 

5,000 

6,000 

5,000 

4,000 

8,000 

2,000 

1,000 

100 

Inch. 

0. 
.0001 
.0004 
.0005 
.0008 
.0010 
.0012 
.0014 

-.0017 
.0019 
.0032 
.0042 
.0054 
.0066 
.0078 
.0091 
.0105 
.0118 
.  0132 
.0145 
.0132 
.0110 
.0088 
.0064 
.0036 

Inch. 
0. 

Initial  load. 

B  =  2,120,000  pounds  per  sqaare  Inch. 

0. 

.0002 

.0003 

.0005 

.0006 

.0009 

.0033 
.0059 
.0083 
.0106 
.0128 
.0149 
.0133 
.0113 
.0091 
.0065 
.0037 

.0010 

Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  3'^5  at  middle  of  length. 


AppUed  loads. 

In  ganged  length. 

Total. 

Per  square 
indi. 

Lateral 
expansion. 

Set. 

Bemorka. 

Pounds. 

902 
54.120 

902 
64,120 

902 

Pounds. 

100 
6,000 

100 
6,000 

100 

Inch. 
0. 
.0011 

Inch. 
0. 

Initial  load. 

0. 

.0011 

0. 

Batio  of  lateral  expansion  to  longitudinal  compression,  ^^g. 
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Brick  from  the  Eastern  Hydraulic  Press  Bbick  Company, 

Phlladelpiiia,  Pa. 

No.  1366. 

Shade,  300. 

Length,  8".07. 

Sectional  area,  2".19x4".05=:8.87  square  inches. 

Gaugetl  len<jth,  5". 


Applied  loads. 

In  gauged  leogth. 

Remarks. 

ToUl. 

Per  Muaro 
incb. 

Pounds. 

100 

200 

300 

400. 

500 

600 

700 

800 

900 

1,000 

1,500 

2,000 

2,500 

3,000 

8,500 

4,000 

1.000 

2,000 

3,000 

4,000 

3,000 

2,000 

1,000 

100 

Compres- 
siou. 

Inch. 
0. 

.0004 
.0007 
.0010 
.0012 
.0014 
.0018 
.0020 
.0023 
.0026 
.0040 
.0053 
.00<J7 
.0080 
.0083 
.0084 

.wn? 

.0045 
.0070 
.0084 
.0072 

.0020 

Set. 

Pounds. 
887 
1,774 
2,661 
3.548 
4,435 
5,322 
6,209 
7.096 
7,983 
8.870 
13.305 
17,740 
22,175 
28.610 
31.045 
35,480 
8.870 
17.740 
26,610 
35.480 
20,610 
17.740 
8,870 
887 

Inch. 
0. 

Initial  load. 

E:^  2, 050, 000  ponnds  per  square  incb. 

.0001 

.0004 

.0006 

—.0010 

—.0011 

Lateral  expjinsion  under  endwise  compression  loads. 
Transverse  ganged  length,  3".5  at  raiddle  of  length. 


Applied  loadH. 

In  gau  j;e 

d  length. 
*Sot. 

Remarks. 

Totiil. 

Per  Aqnaro 
inch. 

Lateral 
expamsion. 

Pounds. 

887 
35,480 

887 
35.480 

887 

Pounds. 

100 
4,000 

100 
4,000 

100 

Inch. 
0. 
.OOU 

Inch. 
0. 

Initial  load. 

0. 

.0011 

0. 

Batio  of  lateral  expansion  to  longitadinal  compression,  ^« 
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Brick  from  Eastern  Hydraulic  Press  Brick  Gohpakt, 
Philadelphia,  Pa, 

No.  1367. 
Shade,  410. 
Length,  8".16. 

Sectional  area,  2".23x3".97=8.85  square  inches. 
Ganged  length,  5". 


In  gauged  length. 

Bemarka. 

Total. 

Peraqnare 
iucli. 

Coinprea- 
sion. 

Set. 

Pounds. 

885 

1,770 

2,655 

3,540 

4,425 

5,310 

6,195 

7.080 

7,965 

8,8.50 

13,275 

17,  770 

22, 125 

26,550 

30,975 

35,400 

39,825 

44,250 

36,400 

26.550 

17,770 

8,850 

885 

8,850 

17,770 

26,550 

85,400 

44,250 

35,400 

26,550 

17,770 

8,850 

885 

Poundt. 

100 

200 

300 

400 

500 

600 

700 

800 

000 

1.000 

1.500 

2,000 

2,500 

3,000 

8,500 

4,000 

4,500 

5,000 

4.000 

3,000 

2.000 

1,000 

100 

1,000 

2,000 

3,000 

4,000 

6,000 

4.000 

3,000 

2,000 

1,000 

100 

Ineh. 

0. 

.0003 
.0005 
.0007 
.0009 
.0011 
.0014 
.0016 
.0018 
.0020 
.0033 
.0044 
.0057 
.0069 
.0082 
.0094 
.0107 
.0121 
.0105 
.0084 
.0060 
.0035 

Inch, 

0. 

Initial  load. 

£=2,170,000  ponnda  per  square  inch. 

0 

.0001 

.0003 

.0005 

.0007 

.0031 
.0055 
.0080 
.0102 
.0121 
■0106 
.0085 
.0062 
.0035 

.0008 

Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  3".5  at  middle  of  length. 


Applied  loads. 

In  gauged  length. 

Bemarka. 

TotaL 

Per  aqaaro 
inch. 

Lateral 
expansion. 

Set. 

Poundt. 

885 
44,250 

885 
44,250 

885 

Poundt. 

100 
6,000 

100 
5,000 

100 

Ineh. 
0. 
.0014 

Ineh. 
0. 

Initialload. 

0. 

.0014 

0. 

Batio  of  lateral  expansion  to  longitudinal  compression,  ^. 
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Bbiok  from  the  Powhatan  Clay  Manufacturing  Company, 

KiGHMOND,  Va. 

No.  1378. 
Cream-white  brick  No.  1. 
Length,  8".03. 

Sectional  area,  2".41x3".89=:9.37  square  inches. 
Gauged  length,  5'^ 


Applied  loAds. 

In  Kinged  length. 

Bemarki. 

Total. 

Per  M  nare 
inch. 

Compree- 

BiOD. 

Set. 

Pounds. 
937 
1.874 
2811 
3,748 
4.0K5 
5,823 
6,S» 
7,490 
8,433 
9.370 
11.244 
13.118 
14.902 
16.8C6 
18,740 
9,370 
937 
9,370 
18.740 
937 

Poundt. 

100 

200 

800 

400 

600 

600 

70O 

800 

000 

1,000 

1,200 

1.400 

1.000 

1,800 

2,000 

1,000 

100 

1,000 

2,000 

100 

Inch. 

0. 

.0003 
.0007 
.0010 
.0013 
.0010 
.0010 
.0022 
.0024 
.0028 
.0034 
.0010 
.0045 
.0051 
.0057 
.0032 

0.' 

Initial  load. 

.0001 

Se  =  1,730,000  ponnda  per  square  Ineb. 

.0002 

.0031 
.0058 

.0003 

Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  3''.5. 


Remarka. 

TofcaL 

Per  aq  nare 

iDG^. 

Lateral 
expaualon. 

Set. 

Potmdt. 

987 
18,740 

987 
18.740 

937 

Poundt. 

100 
3,000 

100 
,    2,000 

100 

Inch. 
0. 
.0007 

Inch. 
0. 

Initial  load. 

0. 

.0007 

0. 

Batio  of  lateral  expansion  to  longitudinal  compression,  g^. 
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Brick  from  the  Towhatan  Clay  Manufacturing  Compiky, 

lilCHMOND,  Va. 

No.  1377. 
Red  brick  No.  2. 
Length,  7".(;3. 

Sectional  area,  2".21x3".58=7.91  sqnare  inches. 
Gauged  length,  5^^ 


Applied  iMMls. 

III  gauged  length. 

Remarks. 

Total. 

Per  MiiAre 

Compres- 
sion. 

Set. 

Pmindt. 

791 

1,582 

2,373 

3,104 

8,965 

4,740 

5,537 

6,328 

7,119 

7,910 

11.8S5 

15,  f'20 

19,  775 

23,730 

27.685 

31, 610 

35.595 

39.550 

81,640 

23,730 

16.820 

7.910 

791 

7,910 

15,820 

23,730 

31,640 

89,550 

31,640 

23,730 

15.820 

7,910 

791 

Pounds. 

100 

200 

800 

400 

500 

600 

700 

800 

900 

1.000 

1,500 

2.000 

2,500 

3,000 

3.500 

4.000 

4,500 

5,000 

4,000 

3,000 

2,000 

1,000 

100 

1,000 

2,orio 

3,000 
4,000 
5,000 
4,000 
8,000 
2,000 
1,000 
100 

Inch. 

0. 
.0001 
.0002 
.0003 
.00(»5 
.0006 
.0008 
.0009 
.0011 
.0J12 
.0021 
.0029 
.0038 
.0045 
.0055 
.0004 
.0075 
.0CI84 
.0072 
.0058 
.0042 
.0024 

Inch. 
0. 

Initial  load. 
VE=3,180,000  pounds  per  aqnaie  inch. 

.0001 

.0001  + 

.0005 

.0007 

.0022 
.0040 
.0056 
.0071 
.0086 
.0074 
.0059 
.0013 
.0025 

.0007 

Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  3'^5, 


Applied  loada. 

In  gauged  length.' 

Remarks. 

Total. 

Per  square 
inch. 

Lateral 
expansion. 

Set. 

Poundg. 

791 
89,550 

791 
89,550 

791 

Pounds. 

100 
5,000 

100 
5,000 

100 

Inch, 
0. 
.0023 

Inch. 
0. 

Initial  load. 

0. 

.0024 

0, 
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BRICKS — COMPKESSIVE    ELASTIC   PROPERTIES.  475 

Lateral  expansion  observations  repeated  with  gauged  length  of  3". 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  aanare 

Lateral 

oxpansion. 

Set. 

Pound*. 

791 
39,550 

T91 
39,550 

791 

Pound*. 

100 
5,000 

100 
5,000 

100 

Inch. 
0. 
.0023 

Jneh. 
0. 

Initia]  load. 

.0001 

.0024 

.0001 

Transverse  ganged  length,  3"  near  opposite  end  of  brick,  end  B. 


Applied  loa<l8. 

In  ganged  length. 

Remarks. 

TotaL 

Per  square 
lock. 

Lateral 
expansion. 

Set. 

Poundi. 

791 
39,550 

791 
30,550 

791 

Poundt. 

100 
6,000 

100 
6,000 

100 

Inch, 
0. 
.0012 

Inch. 
0. 

Initial  load. 

0. 

.0012 

0. 

Ganged  length,  3",  I"  from  end  B. 


In  ganged  length. 

Remarks. 

TotaL 

Per  sq nare 
incli. 

Lateral 
expansion. 

Set. 

Pounds, 
791 

30,560 
791 

39.550 
791 

Pounds, 
100 

5,000 
lOO 

6,000 
100 

Inch. 
0. 
.0007 

Inch. 
0. 

Initialload. 

0. 

.0007 

0. 

Ganged  length,  3"  near  middle  of  length  of  brick. 


In  gauged  length. 

Remarks. 

TotaL 

Per  sqnare 

Lateral 
expansion. 

Set. 

Pound*. 

791 
39,650 

791 
19,560 

791 

Poundt. 

100 
6,000 

100 
6,000 

100 

Inch, 
0. 
.0028 

Inch. 
0. 

Initial  load 

.0001 

.0026 

.0001 
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Gauged  length,  3'^,  I"  from  end  A. 


In  gftoged  tongth. 

Bamarks. 

Tout. 

Per  Muare 

iDOll. 

Latorftl 
ezpaDBloii. 

S«t. 

Poundt. 

701 
89.550 

791 
39,550 

Pwndt. 

100 

5,000 

lOU 

5,000 

100 

Inch. 
0. 
.0018 

Inch, 
0. 

InilUllMid. 

0. 

.0018 

.     0. 

End  A  was  evidently  the  weaker  of  the  two;  during  the  test  a  small 
piece  flaked  off  the  comer  near  this  end. 


B&IGE  FROM  THE  BROOKE  TERRA  COTTA  COMPANY,  LAZEARVILLB, 

W.VA. 

No.  1376. 

Columbian  buff  No.  4. 

Length,  8''.49. 

Sectional  area,  2".4Ax4".05  =9.88  square  inches. 

Gauged  length,  5'^ 


Applied  loads. 

In  gmaged  length. 

Remmrks. 

Total. 

Per  square 
inch. 

Compres- 
aion. 

Set. 

Pimnd». 

988 

1.976 

2,964 

3,952 

,4,940 

5.928 

6,916 

7.904 

8.892 

0,880 

14,820 

19,760 

24,700 

29,640 

84,580 

39,520 

44,460 

49,400 

54.340 

59,280 

64,220 

60,160 

74,100 

69,160 

59,280 

49,400 

39,520 

29.010 

19.760 

0.880 

988 

9,880 

19,760 

29,640 

39,520 

49.400 

pound*. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1.000 

1.5O0 

2,000 

2,500 

8,000 

8,500 

4,000 

4,500 

5,000 

5,500 

6,000 

6,500 

7,000 

7,600 

7,000 

6,000 

5,000 

4,000 

3.000 

2,000 

1,000 

100 

1,000 

2,000 

3.000 

4,000 

5,000 

Inch, 

0. 

.0001 
.0003 
.0004 
.0006 
.0007 
.0008 
.0009 
.0011 
.0012 
.0018 
.0025 
.0031 
.0037 
.0044 
.0049 
.0056 
.0061 
.0067 
.0074 
.0079 
.0085 
.0092 
.0086 
.0075 
.0063 
.0051 
.0039 
.0027 
.0014 

Jnth. 
0. 

Initial  loud. 

E  =4,000,000  pounds  per  aqnaie  i^h. 

0. 

0. 

0. 

.0001 

.0013 
.0027 
.0039 
.0051 
.0062 
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Applied  loadB. 

In  ganged  length. 

Bemarki. 

Total. 

Permmare 

Coniprea- 
sion. 

Set. 

Pounds. 
50.280 
69.160 
SO.  280 
49,400 
39,520 
29,640 
99.520 
49.400 
60.280 
69.160 
60,280 
49,400 
30.520 
29,040 
19.760 
9,880 
968 

Pounds. 

6,000 
7,000 
6,000 
5.000 
4.000 
8,000 
4,000 
5,000 
6,000 
7,000 
6,  COO 
5,000 
4,000 
3,000 
2,000 
1,000 
100 

0.0075 
.0086 
.0075 
.0063 
.0051 
.0039 
.0051 
.0062 
.0075 
.0086 
.0075 
.0063 
.0051 
.0039 
.0027 
.0018 

Inch. 

.0002 

Lateral  expansion  ander  endwise  compression  loads. 
Transverse  ganged  length,  3'^5. 


Applied  loftds. 

In  ganged  length. 

Bemarka. 

Totd. 

PereqnMe 
Inch. 

Lateral 
expanaion. 

Set. 

Pounds. 

968 
69,160 

088 
69,160 

968 

Pounds. 

100 
7,000 

100 
7,000 

100 

0. 
.0010 

Inch. 
0. 

Initial  load. 

0. 

.0010 

0. 

Batio  of  lateral  expansion  to  longitudinal  compression,  ^. 
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Sandstone. 

Contributed  by  Wilb'am  P.  Myers,  of  San  Francisco,  Cal.  Froa 
the  Piedmont  quarry,  located  about  5^  miles  from  Oakland,  AlaiuciL 
County,  Cal. 


17o.of 
teat. 

Sbearing  dlmen- 
sioue. 

Shearing 
area. 

Trnns- 

renetno- 

turo  devel- 

opodou 

ietiKion 

side. 

Shearing  etraigth. 

Sarfiieea 
•heanxl. 

TotaL 

Per 

310 

Inehet. 
4.0GX5.WX2 

JSq.in. 
48.64 

I>€fund$, 
20,200 

PoviuU. 
79,100 

Pmmdt. 
1.020 

One. 

Sandstone. 

Contrib'ited  by  R.  S.  Littlefield,  of  Bandore,  Coos  County,  Orcig. 
Stones  marked  "Coquille  River,  Coos  Co.,  Oregon.'' 

BLUE  COLOR. 


No.  of 
tost. 

Shearing  dimen- 
sions. 

Trans- 
verse fVac- 

Shearing  strength. 

Siirfiftces 
sheared. 

Shearing 
area. 

laro  devel- 
oped on 
tension 
side. 

Totel. 

Per 
square 
iuch. 

292 

4.00X5.95X2 

«• 

Pounds. 
19,900 

JPounrff. 
59,400 

Ponndt. 
1.248 

One. 

Sandstone. 

Contributed  by  George  E.  Huggins,  of  Olympia,  Wash.    From  the 
Olympia  sandstone  quarry,  Olympia,  Thurston  County,  Wash. 

BLUB  COLOR. 


No.  of 
test. 

Sheuring  diiuvn- 
sious. 

Shearing 
area. 

Trans- 

tnre  devel- 
oped on 
tension 
side. 

Shearing  strength. 

Snrrsces 
Bhearod. 

Total. 

Per 

square 

bich. 

203 
294 

4.01X5.99X2 
4.04X6.00X2 

48.48 

Poundt. 
27,500 
33,700 

Povndi. 
75,100 
83,500 

Potcnd*. 
1,563 
1,722 

One. 
One. 
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Brick  from  the  Chicago  Hydraulic  Press  Brick  Company, 

Chicago,  III. 

No.  1368. 

Bed  brick. 

Length,  8".07. 

Sectional  area,  2".24x4".02=0.00  square  inches. 

Ganged  length,  5". 


In  gauged  length. 

lUmarks. 

Total. 

Per  square 
incl.. 

Coropree- 
sion. 

Set. 

r<mM<U. 
900 
1,800 
2,700 
3,600 
4,500 
5,400 
6.300 
7.200 
&100 
9.000 
13,500 
18,000 
22,500 
27.000 
18.000 
9,000 
900 
9,000 
1H,000 
27,000 
18,000 
9,000 
900 

Pounds. 

100 

200 

300 

400 

500 

000 

700 

800 

900 

1,000 

1.500 

2,000 

2,500 

3,000 

2,000 

1,000 

100 

1.000 

2,000 

3,000 

2.000 

1,000 

100 

Inch. 

0. 

.0005 
.0010 
.0013 
.0017 
.0022 
.0027 
.0031 
.0036 
.0040 
.0058 
.0078 
.0096 
.0112 
.0086 
.0050 

Inch, 
0. 

Initial  load. 
Ie==1,410,000  pound!  per  aqnare  inch. 

.0003 

.0005 

.0008 

.0047 
.0084 
.0112 
.0087 
.0051 

.0000 

Lateral  expansion  under  endwise  compression  loads. 
Transverse  gang^  length,  3'^5  at  middle  of  length. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
incb. 

Lateral 
expansion. 

Set. 

Pounds. 

900 
27,000 

900 
27,000 

900 

Pounds, 

100 
3,000 

100 
3,000 

100 

Inch, 
0. 
.0012 

Ineh, 
0. 

Initial  load. 

0. 

.0012 

0. 

Batio  of  lateral  expansion  to  longitudinal  compression^  i. 
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BSIOK    FBOM    THE  KANSAS    CiTY    HyDBAULIC    PbESS   BBICK  COM- 
PANY, Kansas  City,  Mo. 

No.  1373. 
Red  brick  No.  1. 
Leugth,  8".28. 

Sectional  area,  2''.38x  4^.03 =9.59  sqii<are  inches. 
Gauged  leiigtli,  6'\ 


In  gauged  length. 

Bcniarks. 

Total. 

PerMmare 

Conipree- 
■ion. 

Set. 

Pounds. 
060 
1,918 
2,877 
3,836 
4,795 
5,754 
8,713 
7,672 
8,631 
9,SM 
14.386 
19.180 
21,075 
28,770 
3.1.586 
38,860 
28.770 
19.180 
9,500 
060 
9.500 
19,180 
28.770 
38,360 
28,770 
19,180 
9,500 
960 

Pounds. 

100 

200 

300 

400 

600 

600 

700 

800 

900 

1,000 

1.500 

2,000 

2,500 

3,000 

3,600 

4,000 

3,000 

2,000 

1.000 

100 

1,000 

2,000 

9,000 

4,000 

3,000 

2,000 

1.000 

100 

Inch. 

0. 

.0004 
.0007 
.0010 
.0014 
.0016 
.0020 
.0022 
.0025 
.0020 
.0044 
.0059 
.0077 
.0003 
.0108 
.0123 
.0101 
.0072 
.0040 

Inch. 
0. 

Initial  load. 
/E= 1.650,000  poDDds  per  sqnoro  Ineh. 

.0002 

.0003 

.0004 

.0007 

.0088 

.0069 
.0090 
.0125 
.0102 
.0074 
.0041 

.0007 

Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  3'\5  at  middle  of  length. 


Applltslluada. 

L.  ^  augod  length. 

Total. 

Peraauare 
iuoli. 

Lateral 
oxpanaion. 

Sot. 

Bcmnrka. 

Pounds. 

960 
38,360 

969 
38,380 

960 

Pounds. 

100 
4,000 

100 
4,000 

100 

Inch. 
0. 
.0011 

Inch. 
0. 

Initial  load. 

0. 

.0011 

0. 

Batio  of  .lateral  exi^ansion  to  longitudinal  compression,  7^. 
H.  Doc.  64 31 
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Brick  from  the   Kansas  City  Hydraulic  Press  Buick 
Company,  Kansas  City,  Mo. 

So.  1374. 
Red  brick  No.  2. 
Length,  8".23. 

Sectional  area,  2".2dx4'M  1=0.37  square  inches. 
Gauged  length,  5'\ 


Applied  load*. 

In  gauged  length. 

Remarks. 

ToUL 

Per  aqnara 
inch. 

ComprM- 
Biou. 

Set. 

Poufids. 

937 

1,874 

2,811 

3,748 

4.685 

6,622 

6,659 

7,496 

8,433 

9,370 

14,055 

18, 740 

23,425 

28,110 

32, 795 

87,480 

28.110 

18,740 

9,370 

937 

9,370 

18,  740 

28.110 

37,  480 

42,165 

46,850 

37,480 

28,110 

18,740 

9,370 

937 

9,370 

18,740 

28,110 

37,480 

46,860 

87,  4g0 

28, 110 

18.740 

0,370 

937 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,500 

2.000 

2,600 

8,000 

8,500 

4,000 

8,000 

2,000 

1,000 

100 

1,000 

2.000 

8,000 

4,000 

4.500 

6.000 

4,000 

8,000 

2,000 

1,000 

100 

1,000 

2,0«I0 

8,000 

4.000 

5,000 

4,000 

3,000 

2,000 

1,000 

100 

Inch. 

0. 
.0008 
.0005 
.0007 
.0010 
.0012 
.0015 
.0018 
.0020 
.0023 
.0036 
.0048 
.0060 
.0073 
.0084 
.0097 
.0078 
.0051 
.0029 

Inch. 
0. 

Initial  lood. 

>B= 2, 130,000  pounds  per  aqoare  Inch. 

.0001 

.0002 

.0004 

.0004 

.0026 
.0052 
.0070 
.0008 
.0100 
.0120 
.0101 

.o;»HO 

.0055 
.0030 

*6605" 

.0028 

.oosn 

.0078 
.0100 
.0121 
.0102 
.0080 
.0056 
.0030 

.0006 

Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  3".6. 


AppUed  loads. 

In  gan;^^  length. 

Bomarlca. 

Total. 

Per  sqnare 
ino)i. 

Lateral 
expansion. 

Set. 

Pounds. 

977 
40,  H50 

937 
46,850 

937 

Pounds. 

100 
6,000 

100 
5,000 

100 

Inch. 
0. 
.0012 

Inch. 
0. 

Initial  load. 

0. 

.0012 

0.+ 

liatio  of  lateral  expansion  to  longitudinal  compression,  ^f^. 
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Bbiok:  fsom  the  Hydraulic  Press  Brick  Company,  St. 

Louis,  Mo. 

Ko.  1370. 
Medium  red  color. 
Length,  8".3«. 

Sectional  areii,  2".24x4'M6=9.32  square  incbca. 
Ganged  length,  5". 


Applied  loads. 

In  gnogod  lengfh. 

Keoiarks. 

TotoL 

Potntfls. 

1.864 
2,796 
8,728 
4.660 
6.502 
6,524 
7.456 
8.3^8 
0.320 
13.«J») 
18.610 
13,080 
9,3'JO 
4,0CO 
9n2 
4,  GOO 
9,:i20 
13.080 
18.640 
18.960 
0.320 
4,660 
932 

Per  Hotiare 

Compres- 
siou. 

Set. 

Pounds. 

100 

200 

300 

400 

i^OO 

000 

700 

800 

OOtl 

1.000 

1,500 

2.000 

1,500 

l.OtO 

500 

100 

500 

l.noo 

1,500 
2.000 
1,500 
1,000 
500 
100 

Jnehi 

0. 

.0008 
.0015 
.0023 
.0030 
.0037 
.0045 
.0052 
.0059 
.0067 
.0105 
.0142 
.0117 
.0086 
.0048 

Inch. 
0. 

Initial  load. 

1 

.0003 

.0011 

.0045 
.0082 
.0115 
.0145 
.0120 
.0087 
.0<K)0 

VR= 714,000  potindi  per  siinMre  inch. 

.0012 

Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  3'^5  at  middle  of  length. 


Applied  loads. 

In  gaage<1  length. 

Bemarks. 

Total. 

Poraqnare 
inch. 

Lateral 
ezponsion. 

Inch. 
0. 
.0012 

Set. 

Pmnds, 
932 

18,640 
932 

18,640 
032 

Pounds. 

100 
2,000 

100 
2,000 

100 

Inch. 
0. 

Iiiitial  load. 

0. 

.0012 

0. 

Batio  of  lateral  expansion  to  longitudinal  compressiou,  i^^. 
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BUICK  FROM  Tfl£  IIVDRAULIC  PRRSS  BRIOK  COMPANYy  ST.  LOIIS, 

Alo. 


No.  1371. 

Light  cli<M*o1»te  color. 

LeiiKtli,  8'M8. 

Sectional  area,  2".31x4".06=0.38  square  iiichos. 

Gauged  leugthy  5'^ 


Applied  loads. 

In  jcttuj^ed  lesgUi. 

ToUl. 

Per  sqaare 
incli. 

ComprM- 
ftion. 

Set. 

Kemarks. 

Poundt. 

938 

1.H76 

2.814 

3.752 

4.690 

5. 028 

6.560 

7,504 

8,442 

9,380 

14.U70 

18,700 

23. 450 

28.  140 

32. 830 

37,  520 

42.210 

46,000 

37,5*) 

28.140 

18.760 

9,380 

938 

9. 380 

18.760 

28.140 

37, 520 

46,900 

37.520 

2X, 140 

18.760 

9.;wo 

938 

100 

200 

300 

400 

MO 

fOO 

700 

800 

900 

1,000 

1.500 

2,000 

2, 5(H) 

3.000 

3,500 

4,000 

4,500 

5.000 

4,000 

8,000 

2,000 

1.000 

100 

1.000 

2,000 

3,000 

4,000 

5.000 

4,000 

3.000 

2,000 

1,000 

100 

IndL 
0. 
.0003 

.0005 
.0006 
.0008 
.0011 
.0012 
.0014 
.0016 
.0018 
.0027 
.0036 
.0045 
.0055 
.0066 

.oon 

.0088 
.0101 
.0085 
.0067 
.0047 
.0026 

.0024" 

.0044 
.0063 
.0083 
.0102 
.0086 
.0069 
.0048 
.0027 

Inek. 
0. 

InUiftl  load. 

.0001 

.0001 

.0002 

.0003 

.0005 

\  K     2,550.000  potiDds  per  aquuro  inch. 

.0006 

Laferal  expansion  under  endwise  compression  londs. 
Transverse  gauged  length,  3".5  at  middle  of  length. 


Applied  loads. 


Tulal. 


Pmtndt. 

«:;8 

4G.  !l)0 

'.>:;8 

4G,  !)U0 

t)J8 


Per  Bouaro 
inoli. 


Pound*. 

100 
5,000 

100 
5,000 

100 


lu  gauged  length. 


Lateral 
expansion. 


Inek. 
0. 
.0009 


.0009 


Set. 


Inch. 
0. 


0. 
"0." 


Remarks. 


Initial  loud. 


Ivutio  of  lateral  exx)ausiou  to  longitudinal  comprcssiouy  ^. 
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Brick  from  the  Hydraulic  Press  Brick  Company,  St. 

Louis,  Mo. 

:So.  1372. 
Dark  baff,  speckled. 
Length,  8'^32. 

Sectional  area,  2".33x4".17=0.72  square  inches. 
Gange4  length,  5'^ 


Applinl  loiidfl. 

Total. 

Per  sqnaro 
inch. 

PoufKft. 

Poundt. 

973 

100 

1,944 

2U0 

2,916 

300 

S.888 

4U0 

4.80) 

500 

S,832 

600 

6,804 

700 

7.776 

800 

8,748 

900 

9,72D 

1.000 

14,580 

1,500 

10,440 

2,000 

^.300 

2,500 

29,160 

8.000 

24,800 

2.600 

10.440 

2,000 

14.S80 

1,500 

9,720 

1.000    . 

4.860 

500    1 

972 

"    100 

4,860 

500 

0,720 

1.000 

14.680 

1.500 

19.440 

2,000 

24,300 

2,500 

29,160 

3.000 

24.300 

2,500 

19,440 

2,000 

14.580 

1,500 

9,720 

1,000 

4,800 

500 

972 

100 

In  gauged  length. 


Compres- 
Hion. 


Jneh, 

0. 
.0005 
.0010 
.0015 
.0021 
.0026 
.0030 
.0036 
.0040 
.0045 
.0073 
.0102 
.0137 
.0174 
.0162 
.0140 
.0116 
.0087 
.0051 


.0046 
.0078 
.0107 
.0135 
.0160 
.0187 
.  0172 
.0148 
.0125 
.0005 
.0058 


Set. 


Jneh. 
0. 


.0002 


.01108 


.0021 


.0024 


KciiijirkH. 


Inltiiil  l<iiu1. 


K-  800, 000  ponndri  p<'r  Hqnaro  Inch. 


Lateral  expansion  under  endwise  compression  loads. 
Transverse  ganged  length,  3'^5  at  middle  of  length. 


Applied  loads. 


In  ganged  length. 


Total. 


Pounds. 

972 
29,160 

072 
29.160 

972 


Per  Ml  nare 
inch. 


Pounds. 

100 
3,000 

100 
3,000 

100 


Lateral 
expansion. 


Inch. 
0. 
.0027 


Set. 


Jneh. 
0. 


.0029 


.0001 
.0662" 


IlcninrkH. 


Batio  of  lateral  expansion  to  longitudinal  compression,  jf. 
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BRTCK8— COMPBESSIVB   ELASTIC   PROPERTIES. 


Lateral  expansion  under  endwise  compreasion  loads. 
Transverse  ganged  length,  3.5^'  at  middle  of  length. 


Applied  loads. 

III  gauged  loDgth. 

ToUl. 

Per  Miiarc 

Lateral            g^ 

Poundt. 

050 
38.000 

050 
38.000 

050 

Pounds. 

100 
4.000 

100 
4.000 

100- 

0. 
.0034 

Tneh. 
0. 

JnltblWd. 

.0002 

.0035 

.0002 

KemarlcA. 


Ratio  of  lateral  expansion  to  longitudinal  eomprcissioii,  j. 


Brick  from  (iladding,  MoBban  &  Co.,  San  Franoisc^o,  (-al. 

No.  1379. 

Front  pressed  bribk  semi-dry  machine.    Soft  bnrnt.    Salmon  cohr. 

Length,  8".U. 

Sectional  area,  2".43x4".07=9.S9  square  inches. 

Gaugexl  length,  5". 


Applied  lottdB. 

In  ganged  length. 

1 

Oomprcs- 
8ion. 

Set. 

Romarka. 

Pounds. 

080 

1,078 

2,007 

3,050 

4.045 

5,034 

0.023 

7,012 

8,001 

0,800 

14,835 

10.780 

24,725 

20.070 

!U,  G15 

30,560 

20,070 

10.780 

O.BOC 

080 

0,800 

10,780 

20,070 

30,  .^00 

20,  G70 

1»,  780 

0.800 

080 

Pound*. 

100 

200 

300 

400 

500 

GOO 

700 

800 

!<0U 

1.0(f0 

1,500 

2,000 

2,500 

3,000 

8,500 

4.000 

3,000 

2.000 

1,000 

100 

1,000 

2,000 

3,000 

4,000 

3,000 

2,000 

1.000 

100 

Inch. 

0. 
.0002 
.0005 
.0000 
.0«iO 
.0011 
.0014 
.0010 
.0018 
.  W2l 
.0035 
.0047 
.0064 
.0080 
.0000 

Inch. 
0. 

Initialload. 

0. 

.0004 

.0117 
.0000 
.0000 

K  —  1,770,000  ponndH  prr  nqnare  inch. 

.0037 

.0007 

.0035 
.0065 
.0(103 
.0122 
.0009 

\ 

.0071 
.0030 

\E~  2,200,000 iKMindH  jht  Rqnan*  lml«. 

.0008 

1 

BRICKS-^COMPRESSIVE   ELASTIC   PROPERTIES. 
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Latei-al  expansion  under  endwise  compresBion  loads* 
Transverse  ganged  length,  3".5. 


Applie<l  loads. 

In  gauged  length. 

IlAmarka. 

Total. 

Pur  fiquare 
inch. 

Lateral 

Inch. 
0. 
.0024 

Set. 

Inch. 
0. 

Pounds. 

W» 

39,5€0 

980 

Ptfunds. 

100 
4.000 

100 
4,000 

100 

Initial  load. 

.0001 

110,000 

.0027 

OKI) 

.0002 

Ratio  of  lateral  expansion  to  longitudinal  compression,  j^^g 
Observations  made  1"  from  end  A. 
Transverse  gauge<l  length,  3'^5. 


Appli 
Total. 

Nl  loaiU. 

!*«r  Bqnaro 
incii. 

Pounds. 

lOU 
4,000 

100 
4.000 

lUO 

In  fi;aiigo 

I.Atcrnl 
expansion. 

Inch. 
0. 
.0023 

d  length. 

Sot. 

Tnek. 
0. 

Rf^marlcB. 

39,DO0 

Initial  load. 

989 

.0002 

39.660 

.0025 

980 

.0003 

Observations  made  1"  from  end  Ji. 
Tniiisverse  ganged  length,  3".5. 


Applied  InadH. 

P«r  aqnare 
inch. 


Total. 


Pounds. 
089 

no.  500 

089 
3D.5«i 


Pounds. 

100 
4,000 

100 
4,000 

100 


In  ganged  length. 


lateral 
exjionsion. 


Inch. 
0. 
.0007 


.0007 


Sot. 


Inch. 
0. 


0. 
6." 


Remarks. 


Initial  load. 


Observations  made  2"  from  end  B. 
Transverse  gauged  length,  3".5. 


I — 


Applied  loads. 


Total. 


Pounds. 

080 
39,560 

080 
39.560 

080 


Per  square 
inch. 


l^ounds. 

100 
4,0U0 

100 
4.000 

100 


In  ganged  length. 


T«atcral 
expansion. 


Inch. 
0. 
.0000 


.0000 


Set. 


Inch. 


.0001 

'.mi' 


Kcmarks. 


Initial  load. 
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BRICKS COMPRESSIVE   ELASTIC   PROPERTIE& 


Observations  made  )"  from  end  A. 
Transverse  gaui;ed  length,  3".5. 


Applied  loads. 


In  gmii^l  length. 


Total. 


1  Per  Minaro '    T^toral 


inch 


rxpiuiMi«>n. 


.Set, 


I^'injirkii. 


Poundt.  Pound*. 

ag9  100    I 

30.500  4.000    I 

9S0    '  100 

30.5C0    ,  4.U00    I 

9(0    I  100 


IfUh. 

0. 
.0032 

Ineh. 
0. 

.0033* 

0. 

.0001 

Brick  prom  (Iladding,  McjBkan  &  Co.,  San  Franoisoo,  Cau 

No.  1380. 

Front  pressed  brick.     Stiff  mud  m2V*1uno.     Hard  burnt.    D^irk  bull 
color. 

Length,  8".29. 

Sectional  area,  2".28x4".04=0.21  Ri|uare  inches. 

(irauged  length,  5". 


ApplitHl  InailK. 


ToUU. 


Vrr  Roiiarc 
iiicli. 


In  f;Ane«Ml  length. 
«i»n.      ***• 

0. 

.0001 
.0002 

.iioo;j 

.OOOi 
.0005 
.0000 
.0007 
.0008 
.OUOU 
.0014 
.002U 
.0020 
.0032 
.0038 
.0043 
.  0050 
.0056 
.01*46 
.0035 
.0023 
.0011 

Ineh. 
0. 

0. 

.OiNIl 

.0<N)2 

.0011 
.0022 
.0034 
.0045 
.0057 
.0046 
.0030 
.0024 
.0012 



::::::::::: 

.0002 

Itcmnrkft. 


Jiiit:«lliiii«l. 


^E  —  4,450,000  per  nqiiarn  fncli. 
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Lateral  expan»iou  under  oudwise  compression  loails. 
Trausverse  gauged  leugtb,  3".5  at  middle  of  length  of  brick. 


Apiiliedloads. 


In  gaii};(*<l  length. 


Total. 


PoundM. 
921 

46.050 

»21 

46,050 

I         921 


'  Per  aqiiare 
incli. 


Poundt. 

100 
5,000 

100 
5,000 

100 


JjAteral 
expansion. 


Inch. 
0. 
.0008 


Sot. 


.0008 


Jneh. 
0. 


.0001 


Remarks. 


Initial  load. 


Ratio  of  lateral  expansion  to  longitudinal  compression,  ^f^ 
Observations  made  IJ"  from  end  B. 
Transverse  gauged  length,  3".5. 


Applied  loads. 


Total. 


PoMuds. 

921 
46.050 

921 
46,050 

921 


Per  square 


saufl 

DCh. 


Poundt. 

100 
5,000 

100 
5.000 

100 


In  ganged  length. 


Lateral 
expansion. 


Inch. 
0. 
.0005 


.0006 


Set. 


Inch. 
0. 


.0001 


Keniarks. 


Iiiiliiil  load. 


Observations  made  1  j"  from  end  A. 
Transverse  gauged  length,  3'^5. 


AppUed  loads. 

In  ganged  length. 

Total. 

Per  square 
inch. 

Lateral 
expansion. 

Set. 

Ponnd9. 
1        Wl 
46.050 

Poundt. 

liiO 
5.000 

100 
5.000 

100 

Jneh. 
0. 
.0006 

Inch. 

0. 

021 

0. 

46,05*) 
921 

.0006 

0. 

Itemarks. 


Initial  load. 
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BRICKS,  TILES,  AND    BUILDING   BLOCKS. 

Absorption  of  Water— Continued. 


Com- 
pres- 
sion 
test 
nam- 
bor. 


Contribotor. 


Weight,  dry. 


▲btorption  of  vater. 


I 


7603 
7flM 
7605 

7606 
7607 
7608 
7609 

7610 
7611 
7612 

7622 
7623 
7624 
7625 
7626 
7627 
7628 
7629 

7633 
7036 

7639 
7642 
7702 
7704 

7706 

7709 
7640 
7652 
7655 
7658 
7661 
7662 
7663 
7667 
7677 
7680 
7671 
7674 
a  338 

7085 
7686 

7688 
7680 
7690 

7093 
7694 
7605 

7711 
7712 
7713 
7714 
7715 
7716 
7717 
7718 
7719 
7720 
7721 
7722 
7723 
7724 
7725 
7726 
7727 
7728 
7729 


Blanford  Brick  and  Tile  Co . 

.-..do 

....do 


Say  re  nnd  Finher  Co  . 

do 

...do 

do 


M.  I).  Huiiton. 

....do. 

....do 


PowbAtaii  Clay  Mannfaeturing  Co . . 

do 

....do 

...do 

....do 

....do 

....do 

....do 


John  Eliarker . 
do 


Gay  Head  Clay  and  Brick  Co  . 

do 

....do 

....do 


Lb9. 
5 
5 
7 

5 
5 
5 
5 

5 
5 
5 

6 
5 

4 
4 
4 
4 
4 
4 

6 
0 

5 
6 

6 

7 


New  HampHbi re  Moulded  Granite  Co. 

New  England  Steam  Brick  Co 

....do 

do , 

....do 

....do 

do 

....do 

...-do 

....do 

....do 

do 

do 

....do 

....do 


Pacific  Clay  Manafactnring  Co. 
do 


Grant  Briok  Co 

....do 

....do 

Mnscatine  Terra  Cotta  Lnmber  Co. 

...-do 

....do 


American  Encanstic  Tiling  Co . 

do 

do 

do 

do 

...  do 

....do 

do 

...do 

...do 

...do 

....do 

...do 

....do 

...do 

...do 

....do 

....do 

do 


I 

li 
'I' 

k 

>i 

H 
U 

7| 
9 

'?! 

*i 

'?» 

10 
13 

i 

13 

8 
13 

9 
12* 


X6ff. 


6 
6 
5 
5 
6 
5 
5 
4 
5 
5 
5 
5 
6 
5 

6 
5 

6 

7 
6 

5 

5 
5 

Orammet. 
144.1 
141.1 
147.9 
151.8 
163.6 
153.4 
134.7 
107.0 
16U.8 
lfi8.0 
173.5 
171.3 
170.0 
164.7 
798.5 
792.6 
814.2 
194.1 
202.4 


IJ 

H 
lOi 

15i 


Ounce*. 

I 

»i 

104 

6 

8* 

2i 

U 

6 

H 
H 

4i 

6 
61 
131 

i:«i 
54 
H 

15i 

k 


Hi 
loi 

53 
84 
4i 
2i 
lU 

wi 
i:i4 
Hi 
64 
U 
1 
12 

u 

w 

u 
u 
u 


PereL 

3.7 

4.3 
11.0 

12.8 
13.0 
6.9 
10.4 

2.7 
1.7 
6.9 

10.9 
11.8 

6.1 

6.0 

6.1 
12.2 

8.4 

8.8 

12.5 
13.1 

6.3 

7.0 
14.3 
14.2 


Orammes. 

&5 

4.0 

4.6 

3.2 

5.2 

3.3 
13.3 

0.1 

0. 

0.1 

0. 

0.2 

0.4 

0.2 

0.3 

0.4 

0.5 
27.7 
25.0 


13.0 

12.4 
6.4 
9.1 
4.4 
2.4 

12.8 

19.1 

15.2 

12.7 
7.8 
1.7 
I.l 

14.7 

14.2 
14.9 

1.1 
1.5 
1.6 

1.5 
1.4 
1.4 

5.9 
2.8 
3.1 
2.1 
3.2 
2.1 
9.9 
0.06 
0. 

0.06 
0. 

0.12 
0.23 
0.12 
0.04 
0.05 
0.06 
14.2 
12.3 


I  9.2 
I  3D.3 

I  19.3 
I  24.4 

liS    ! 

1  ia«   I 

I  &2   ' 

I    4.1    I 
,15.1     I 

ffl.7    ' 

•iifl 

13L6 
IXl 
13.5 
?4.3     I 

1^.    - 

21.1 
21.3 

I  1213 
,13.8 
I  S5.0 
.  24.6 

'  8.1 
24-0    I 

13.3 
17.9 

9.4 

S.6 
24.8 
32.2 
27.3 
23.7 
15.4 

19    i 

I    -' 

©.a 

;27.«    ; 

i  -5 
:  ^* 

3.2 

3.1 

,    3.1 

'  12.8 
•  6.4 
,    7.0    I 

4.9    ' 

7.4    I 
.    5.0 
19-9     , 

0.14  , 

0. 

0.14 

^' 

0.:^ 

0.29 
0.1*9 
0.12 
0.14  , 

26.8  I 

23.9  , 


a  Tiaii.-»v«  r.*r  to.st. 


Jbf^fts  of^7'i(yA>r, 


CoTTz^ye^ytyioTt^  -te&^. 


^ 


^ 


(U?77i^7'e4j'^ivGy^lcc*yit^cp'^P/'Cf^G^^^^^^  - 
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BRICKS TRANSVERSE   TESTS. 


Bricks  from  the  New  Sngland  Steam  Brick  Company, 
Providence,  B.  I. 

[Works  at  nnrrington  and  Kayatt,  B. L] 
LIGHT  RBD  BBICK  KG.  0. 


1  ■    - 

No.  of 
tvM. 

1 

,  Diatanoe 
1  between 
1      end 
;aapport0 

1 

Ultimate  atreneth. 

Remarks. 

Breadth. 

Depth. 

TotaL 

Modulus 
of  rup- 
ture, R. 

1 

1      327 

Jnelut, 
COO 

Inches. 
4.11 

Ineket, 
2.48 

PoundM, 

1.008 

PovndM. 
359 

RED  SM(K)Tn  CUT  BRICK  NO.  1. 

328 

6.00 

4.02 

2.41           2,947 

1,153 

RED  SMOOTH-CUT  BRICK  NO.  2. 

1      329 

6.00 

3,97            2.45          8,042 

1,149 

RED  SMOOTHCUT  BRICK  NO.  3. 

330 

6.00 

) 
3.03             2.34 

2,925 

1,228 

1 

RED  SMOOTHCUT  BRICK  NO.  4. 

331 

6.00 

X99 

2.37 

2,102 

844 

RED  SMOOTH- 

CUT  BRI 

CK  NO.  5. 

332 
333 

6.00 
6.00 

3.82 
3.85 

2.84 
2.87 

3.615  . 
3,780 

1,555 
1,552 

1 

DARK  BUFF  FRONT  BRICK  NO.  51. 

334 

6.00 

4.30 

2.84 

1,496 

685 

1 

6.00 
"63  PR 

LIGHT 

4.01 

BUFF  FRONT  BRICK  NO.  55. 

335 

2.37 

1,798 

718    1 

1 

I 

ESS"  LIGHT  CHO 

COLATE 

COLORED  BRICK. 

336 

6.00 

4.17 

2.41 

695 

332 

LIGHT  HARD  WATER-STRUCK  BRICK  FROM  YARD  KG.  1. 

337 

6.00 

4.06 

2.47 

3,042 

1.106 

LIGHT  HARD  SAND-STRUCK  BRICK  FROM  YARD  KO.  2,  USKD  FOR 
FILLING  OR  INSIDE  PURPOSES. 

338 

1 
6.00    1 

3.84 

2.52 

1,914 

706 

BRICKS,  TILES,  AND   BUILDING   BLOCKS.  437 

Bbioks  from  tiik  Bay  State  Brick  Company,  Boston,  Mass. 

Made  on  special  brick  luiicliiiies  from  clay  procured  iu  vicinity  of 
Boston. 

Hard-barnt  red  brick,  used  for  building,  paving,  sewers,  etc. 


No.  of 
test. 

Dimensions. 

Sectional 
urea. 

First 
cravk. 

Ultimnto  strength. 

Remarks. 

Height. 

CompreHsed 
Hurrace. 

Total. 

Per 
squnro 
incli. 

7520 
7521 
7522 
7523 

IneheM. 
3.38 
2.14 
3.38 
2.14 

Jnehti. 
2.14 
3.36 
2.12 
3.36 

Inehex. 
7.71 
7.85 
7.W 
7.71 

Sq.iv. 
18.50 
26. 38 
10.20 
2.5.91 

Poundx. 
37.  (00 
38.000 
26,  000 
47,000 

Povndt. 
246, 100 
453, 200 
279. 500 
381,600 

Pounds. 
14.915 
17.  ISO 
17, 2.-.3 
14,728 

Tested  on  edge. 
Do. 

Catnprension  test  9f  half  hrick  after  tests  by  transverse  loads. 


No.  of 
test. 

Trans- 
verso 
1e8t 
num- 
ber. 

Dimensions. 

Seo- 
tioiijil 
area. 

First 
crack. 

TTltimato 
strength. 

Per 
Total,      square 
1    inch. 

Remarks. 

Height. 

Compressed 
surface. 

7761 

346 

Inehe». 
2.20 

Inchft. 

3.40 

IncheK. 
4.04 

V^i 

Ponndt. 
21,000 

Poundm. '  Pound*. 
154,000  I    11,274 

Paving  Bbioks  from  Somerset  and  Johnsonburg  Manufao- 
Ti'RiNG  Company,  Boston,  Mass. 

[Factories  at  Somerset,  Mass.,  and  Johnsonburg,  Pa.] 


No.  of 
test. 

Marks. 

Dimensions. 

Sec 
tion.a 
area. 

First 
crack. 

Ultimate 
strength. 

Remarks. 

Height. 

Compressed 
surface. 

Per 
Total,      square 
1    iuch. 

7317 
7318 
7319 
7320 
7321 

6* 

3.02 
2.34 
4.23 
4.01 
4.02 

Inches. 
2.41 
3. 90 
2,68 
2.37 
2.48 

Tnehei. 
8.45 
8.37 
8.83 
8.36 
8.39 

Sq.  in. 
2H.  36 
33. 40 
22. 78 
19.81 
20. 81 

pMtndM. 

67,  0(K) 

68,  (MM) 
30,  000 
48,000 
42,000 

Pounds. 

151.900 
458.  2«!0 
274,  100 
252, 100 
264,600 

Pounds. 
7,412 
13.719 
12, 032 
12, 726 
12,715 

Tested  on  edge. 
Do. 
Do. 
Do. 
Do. 

438 


BRICKS,  TILES,  AND   BUILDINO    BLOCKS. 


Bricks  from  the  Gay  Head  Clay  and  Brick  Compaky, 

Chelsea,  Mass. 

BUFF-COLORED  BRICKS. 


Ullimate  strength. 

No.  of 
Umt. 

i 

Sectional 
area. 

FiPBt 

emck. 

ToUI. 

Per 

iiich. 

Remarfo. 

7637 
7638 
7630 

7640 
7641 
7642 

Jnehes. 
2.32 
2.38 
2.30 

4.10 
4.15 
4.17 

Inehe$. 
4.14 
4.15 
4.10 

2.25 
2.30 
2.30 

hidut. 
8.20 
8.27 
8.16 

8.18 
8.26 
8.27 

34.32 
33.46 

18.20 
10.00 
10.02 

Pounds. 
108.000 
106,000 
68.000 

108,000 
53,000 
100,000 

Pound*. 
217,200 
206.500 
216,000 

131.700 
133,600 
135,800 

Pounds. 

6,308 
6,017 
6,456 

7.201 
7,032 
7.1« 

1 

Teated  an  edga 
Do. 
Do. 

DARK  BUFF  SPBCKLED  BRICKS. 


7643  I 

7644  ' 


7645  I 

7646  I 


L67  I 
1.58 


4.20 
4.08 


4.06 
4.05 


L54 

1.54 


11.06 
11.81 


12.04 
11.07 


48.56 
47.83 


1&54 
18.43 


I 


188,000 
285,000 

54,000 
80,000 


400,200 
520,600 

06,600 
105,400 


10,280 
11,072 

5.318 
5,711 


Tested  OB  edga 
Do. 


FIRB  BRICKS,  BRANDED  "SALAMANDER  XX.' 


7647 
7702 

2.52 
2.48 

4.70 
4.60 

0.40 
0.25 

44.18 
42.56 

74,000 
71,000 

124.800 
110,100 

2,824 
2,790 

7703 
7704 

4.58 
4.00 

2.42 

2.58 

0.20 
0.44 

22.26 
24.85 

40.000 
65,000 

40,100 
56,300 

2,206 
2,312 

TeatcdonedKB. 

Do.                   1 

Compre99ian  te$ts  of  half  hrieks  after  teet  hy  irannene  load: 
BUFF  COLORED. 


Trans- 

Dimenaiona. 

Sec- 
tional 
area. 

First 
crack. 

Ultimate  strength. 

RMBsrkft. 

No.  of 
tent. 

tMt 

num- 
ber. 

Height. 

Borface. 

Total. 

Per 

square 
inch. 

7732 
7786 

7733 
7787 

7734 
7735 

;317 
317 

318 
318 

310 
320 

InehM. 
2.39 
2.39 

2.32 
2.32 

4.12 
4.14 

Inehts, 
4.08 
4.08 

4.04 
4.04 

2.30 
2.30 

Inehes, 
4.72 
2.96 

4.28 
8.61 

4.35 
4.30 

19.*M 
12.08 

17.20 
14.58 

10.00 
0.80 

Pounds. 
79,000 
36.000 

72,000 
21,000 

74.200 
56,000 

Pounds. 
111,200 
50,200 

06,300 
77.060 

74,200 
66,300 

PomidM. 
5,774 
4,000 

5,570 
5,846 

7,420 
6,704 

Tcatedvet 

Do. 

Tested  on  ed^ 
Do. 

BUFF  SPECKLED. 


7738 
7739 
7740 

7741 
7790 


823 
324 
325 

326 
326 


1.57 
1.55 
4.01 

4.10 
4.10 


4.02 
4.03 
1.52 

1.58 
1.58 


6.34 
5.45 
0.16 

5.02 
3.99 


25.49 

21.96 

9.36 

9.35 
6.30 


143,000 
117,000 
58,500 

00,600 
31,900 


276,500 
206,400 
60,500 

60,000 
.31,900 


10,847 
9,490 
7,425 

6,481 
5,063 


Tested  on  ed^ 

Do. 
Tested   wet   « 
edge. 


FIRB  BRICKS. 


7736 
7788 

7737 
7789 

821 

321 

822 
322 

2.61 
2.51 

2.53 
2.53 

4.73 
4.73 

4.72 
4.72 

4.80       22.70  >    50,000 
4.30  1    20.34       30,000 

4.67       22.04       42,000 
4.12       10.45       20,500 

50,000 
47.200 

61,700 
41,200 

2,630 
2,821 

2.846 
2,118 

Tested  wet 
Do. 

BRICKS,  TILES,  AND    BUILDING    BLOCKS. 
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Bricks  fboh  Blandford  Brick  and  Tilb  Company,  Russell, 

Mass. 


BUILDING  BRICKS. 


No.  of 
test. 

Marks. 

Dimensions. 

Sec. 
tional 
ares. 

Firtt 
crack. 

Ultimate 
stronirth. 

Remarks. 

Height. 

Compressed 
surface. 

Total. 

Per 

aqnare 

faich. 

tcoi 

7G02 
7003 

No.  27 

K 
K 

Inehet. 

2.1H 

2.18 
2.28 

Inehef» 
3.09 

3.06 

4.02 

Inches. 
8.15 

a  13 

a  10 

Sq.  in. 
32.52 

32.10 

32.02 

Pounds. 
161, 000 

128.000 

120,000 

Pounds. 
230,000 

306,  (^ 

100,800 

Pounds. 
7,377 

0,507 

6,000 

Bair  color. 

Gray  color. 

Dark  color.    Has 
sunken    panels 
".10  deep. 

m 

DARK  BROWN  PAVING  BRICK. 


7604 

A 

a  03 

2.21 

an 

17.41 

51,000 

114,200 

6,550 

Tested  on  eilge.' 

BUFF  FIRE  BRICK. 


7606 

2.57 

4.78 

0.47 

45.27 

76,000 

108,300 

2,802 

CampreaMan  teaU  of  half  hrick  after  teat  hy  transverse  loads. 
BUILDING  BRICK,  BUFF  COLOR. 


No.  of 

tost. 

Trass- 
verse 
test 
nam- 
her. 

Sec!- 
tiounl 
area. 

Sq.  in. 
18.20 

First 
crack. 

Ultimato 
strength. 

Remarks. 

Height. 

Compressed 
surface. 

Total. 

Per 
Rniiaro 
iuch. 

7766 

350 

Inches. 
2.21 

Inches.  Inehea. 
4.00       4.55 

Pounds. 
102,000 

Pounds. 
103,500 

Pounds. 
5,687 

502 


BRICKS — ^TRAKSYEBSE  TESTS. 


Bricks  from  thb  Montiobixo  Brick  Works,  Located  at 
MoNTiC£LLO,  Minn. 


BED  FACE  BRICK  KG.  2. 


1      i 

iDtolMice 

UlUnuite  strength. 

No.  of    between 
teitt.    1      end 

supports. 

!              1 

BlMdth. 

Depth. 

ToUL 

Modnlns 
of  rup- 
tax«,B. 

Kemsrks. 

1      351            S.O0 

Indu*. 
4.10 

2.19 

Pimnd$. 

Pounds. 
«5 

Brick  prom  the  Kelley  Brick  and  Tiub  Company, 
Minneapolis,  Minn. 


light  stbaw  oolob. 


Xo.of 
test. 


365 


T>ifitaneo 
between 

enil 
supports. 


ItuksM, 
6.00 


DimensSons. 


Rnadth.     Depth. 


Inehea. 
3.e» 


2.  S3 


Ultimate  strength. 


Total. 


Poundf. 
3,544 


Modnlas 
of  rnp- 
tnrB,B. 


Kemsrks. 


Poinds. 
1,502 


Firk  Brick  prom  the  Pacific  Clay  Mantjpactxjring  Company, 

Los  Angeles,  Cal. 

[Works  at  South  BiTenide,  Gal.] 


r 


I  Distance ' 
No.  of  I  between  : 
t4wt.    I       end      I 


Dimensions. 


supports.  _  Breadth. 

i 

I 


3G3 


Inches.       Ineh«$. 
G.UO  4.17 


Depth. 


Ultinutte  strength. 


Total. 


JneksS. 
2.40 


Pounds. 

2,884 


Modulus 
ofrnp- 
ture,R. 


Pounds. 
803 


Beroarks. 


MOT-DED  (IrANITE  FROM  THE  NBW  HAMPSHIRE  MOLDED  GBANITB 

Company,  Keenb,  N.  H. 


\" 


Xo.  of 
t(>nt. 


302 


Distanoe 

Ultimate 

strength. 

1 

1 

Kemarl^s. 

botWIMSU 

end 
supp«»rtii. 

Breadth. 

Depth. 

Total. 

Pounds. 
3.826 

Modulus 
of  rup- 
ture, k. 

Inehes, 
6.U0 

Tnehst. 
4.00 

Tnekes. 
2.85 

Povnds. 
1.636 

BRICKS. 


SHEABING   TESTS. 


50:1 


BBICKS — TRANSVEBSE   TESTS. 
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BBICKS. 

BkICK   FliOM  THE  BAY   STATE  BBIGK  COMPANY,   BOSTON,   MASS. 
UAKDBURNT  RED  BRICK,  USED  FOR  BUILDING,  PAVING,  SEWERS,  ETC. 


No.  of 
teet. 

Distanoe 
between 

end 
supports. 

Dimensions. 

Ultimate  strength. 

Remarks. 

Brosdtk. 

Deptb. 

Total. 

Modulus 
of  rup- 
ture, R. 

Jneket. 
348            8.00 

3.40 

InekeM. 
2.20 

Pounds. 
2,684 

PoufuU. 
1,440 

Bricks  from  the  Gay  Head  Clay  and  Brick  Company, 
Chelsea,  IAass. 


BUFF-COLORSD  BRICKS. 


No.  of 
test. 

317 
318 

819 
320 

DisUnoe 
between 

end 
supporto. 

Ultimate  strength. 

ReniarkH. 

Breadth. 

Deptb. 

Total. 

Modulus 
of  rup- 
ture, R. 

Inehet. 
6.00 
6.00 

6.00 
6.00 

Indus. 
4.08 
4.04 

2.30 
2.80 

Inches. 
2.39 
2.32 

4.12 
4.14 

Pounds. 
2,380 
1,098 

4.174 
4,198 

Pounds. 
919 
827 

962 
958 

Tested  on  isdi^o. 
Do. 

FIRE  BRICKS. 


321 
822 

6  00 
6.00 

4.78 
4.72 

2.61 
2.53 

1,108 
1,052 

834 

313 

BUFFSPECKLED  BRICKS,  12" 


823 
324 

10.00 
10.00 

4.02 
4.03 

1.67 
1.55 

882 
040 

1,837 
1,007 

825 
826 

10.00 
10.00 

1.52 

1.58 

4.01 
4.10 

2,514 
2,249 

1.543 
1,270 

Tested  on  wlgo. 
l>o. 


Brick  from  Blandford  Brick  and  Tile  Company,  Russkll, 

Mass. 

building  brick,  LIGHT  GRAY  COLOR. 


No.  of 
test 

Distance 
between 

end 
supports. 

Dimensions. 

Ultimate  strength. 

Remarkn. 

Breadth. 

Depth. 

Total. 

Modulus 
of  rup- 
ture, R. 

350 

Inekss. 
6.00 

Inehss. 
4.00 

Inches. 
2.21 

Pounds. 
1,368 

Poimd#. 
631 

H.  Doc.  54- 


-32 


498 


BKICKS — ^TRANSVERSE   TESTS. 


Bricks  from  the  New  Ex^gland  Steam  Brick  Gomfmy, 
Providence,  It.  I, 

[Works  at  Barrington  and  Kayatt,  B. I.] 
LIGHT  BSD  BBICK  HO.  0. 


No.  of 
tent. 

1 

Distance 
between 

end 
supports 

I>iiucnaiouB. 

Ultimate  strength. 

1 
Bemsrks. 

Breadth. 

TnehM. 
4.11 

Deptlu 

InchM, 
2.48 

Total. 

Modulus 
of  rup- 
ture, B. 

! 

327 

COO 

PowdM. 
1,008 

Potmda. 
359 

J 

BED  SMOOTH  CUT  BRICK  KO.  1. 

328 

6.00 

4.02 

2.41 

2,947 

*   1,153 

BED  SMOOTH-CUT  BRICK  SO.  2. 

829 

6.00 

3.97            2.45          3,042 

1,149 

BED  SMOOTH-CUT  BBICK  NO.  3, 

330 

6.00 

3.03 

2.34 

2,925 

l,22St 

BED  SMOOTH-CUT  BBICK  KO.  4. 

331 

6.00 

3.99 

2.37 

2,102 

844 

RED  SMOOTH-CUT  BBICK  KO.  6. 

332 
333 

6.00 
6.00 

3.82 
3.85 

2.84 
2.87 

3,615  . 
3,730 

1,565 

1,552 

DABK  BUrF  FRONT  BBICK  NO.  51. 

334 

6.00 

4.90 

2.84 

1,496 

585 

LIGHT 

BUFF  FJ 

KONT  BBICK  NO.  55. 

335 

6.00 
"63  TK 

4.01             2.37 

1,798 

718 

ESS"  LIGHT  CHO 

COLATE-COLOBEl 

D  BRICK. 

330 

6.00 

4.17 

2.41 

896 

332 

L 

IGHT  UA 

lBD  WATER.STRUCK  BBICK  FBOM  YABD  NO.  I. 

337 

6.00 

4.06 

2.47 

3,042 

1.106 

LIGHT 

HARD  S 

5AND.STBUCK  BBICK  FROM  YABD  NO.  2.  USED  FOB 
FILLING  OR  INSIDE  PUBPOSES. 

338 

6.00 

8.84 

2.52 

1,914 

706 

BRICKS — TBANSVER8E  TESTS. 
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BBIOKS  FBOM  THE  NEW  ENGLAND  8TEAM  BbIOK  COMPANY, 

PoviDKNCE,  E,  I. — Continuetl. 

[Works  at  Borriugton  and  Nayatt,  B.  I.] 
HARD  BODY  BRICK  FROM  YARD  NO.  2. 


SMOOTH-CUT  PAVING  BRKIK. 


340 


341 
'M2 


G.00 


G.00 
0.00 


3.88 


2. 35  4, 505 


2,233 


PAVING  BRICK. 


3.75 
3.72 


2.36 
2.30 


3.700 
3,398 


1,633 
1.440 


Distance 

Ultimate  strength. 

Remarks. 

No.  of 
teet 

between 

end 
supports. 

Breadth. 

Depth. 

TotaL 

Modulus 
of  rup- 
ture, R. 

i  "^ 

Incke*. 
6.00 

Inehei. 
3.68 

Iruhes. 
2.42 

Pounds. 
3,366 

Pound*. 
1.414 

HrICKS  from   THE   SAYBE   &   FiSHER  COMPANY,  SAYUEVILLK,  N.  .1. 
LIGHT  CHOCOLATE  COLOR,  NO.  71. 


No.  of 
test. 

852 

Distance 
between 

end 
sapports. 

lnehe$. 
6.00 

Dimensions.  Ultimate  strength. 


Breadth.!   Depth. 


InchM.   \   Inches. 
3.00    ,        2.28 


Total. 


Pounds. 
2.405 


M(h1u1u.«i 
of  rup- 
turi',  R. 


Pounds. 
1,051 


Itemarks. 


353  10.00 


4.04 


BUFF  SPECKLED.  No.  27. 
1.53 


820 


1,315       12"  brick. 


BUFF  SPECKLED,  No.  33. 


354 


10.00 


4.00 


1,106  1,843 


12"  brick. 


Paving  Bbiok  fbom  Gbant  Bbick  Company,  Fbanklin,  Pa. 


No.  of 
test. 

Distance 
between 

end 
sapports. 

UlUmate  strength. 

Breadth. 

Depth. 

Total. 

Mo<lulas 
of  rup- 
ture, R. 

Remarks. 

866 

6.00 

Inches. 
4.09 

Inehes. 
2.41 

Pounds. 
0.835 

Pounds. 
2,589 
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BRICKS — ^TBAK8V£R8£  TESTS. 


UUIOKS   KBOM  THE    PoWHATAN    CLAY  MANUFAGTUSINO  C(»MPA»V, 

BlOHMOND,  VA. 

C££AM- WHITE  BEICK  KO.  L 


No.  of 
tout. 


355 


3&6 


357 


Dintonco 
betweou 

end 
Hiipliorts. 

Jnehea. 
0.00 

Ultimate 

atrongth. 

Remarks. 

Breailtb. 

IwheM. 

3.85 

Depth. 

Total. 

Mod  alas 
ofnin- 
tarc,k 

Inchet. 

2.31 

Pintndi 

1,180 

Poundt. 
825 

0.00 


0.00 


DARK  RED  BiaCK  NO.  2. 
3.69 


2.18  2,795 


1,475 


LIGHT  RED  BRICK  NO.  3. 
3.58    {        2.11  3,349  1,892 


CREAM-WHITE  BRICK  NO.  4. 


358 

10.00 

3,80 

2.40 

1,658 

1.138 

359 

10.00 

2.38 

3.80 

2,848 

1,025 

12"  brick.  ; 

12"  brick,  tested  on 
edge.  I 


J5RI0KS     FROM    THK    BUOOKE    TeRRA    CoTTA    COMPANY,   LAZEAU- 

VILLE,   W.   VA. 

MEDIUM  DARK  BUFF,  NO.  5. 


DiMtanrc 

betweou 

end 

BUp]M>rtM. 
iMhM. 

6.U0 

Dimensions. 

Ultimaio  strength. 

Kemarks. 

No.  of 
tost. 

Breadth. 

Depth. 

Total. 

Modulus 
of  rap- 
tore,  R. 

304 

4.15 

Ineket, 
2.44 

I'imndt. 
4,205 

Pimnd$. 
1,533 

Bricks  from  the   Coaldalb   Brick   and   Tile  Company, 
CoALDALE,  Jefferson  County,  Ala. 

DA  UK-RED  VITRIFIED  rAVING  BRICK  A. 


:  Dintaiico 
No.  of  betweou 
test.   I      end 

supports. 


I   Inches. 
300    1        6.00 


Dinic'UslonH.  ITltimato  strength. 


Breadth.     D<ii>th. 


Inekea. 
2.92 


Inchea. 
3.63 


Total. 


Pounda. 
0,298 


MtNlnlus 
of  rup- 
t4ire,R. 


Pownda. 
2, 174 


Remarks. 


Tested  on  odire. 


DARK-RED  VITRIFIED  PAVING  BRICK  C. 


301 


2.80 


3.61 


6,  566  1. 509       Tested  ou  edge. 


BRICKS TRAN8VERRE   TESTft. 

FiBE  Bbiok  from  John  Ehabkeb,  Ashby,  Ala. 

NO.  I  BRICK  FOR  HOT  BLAST,  ETC. 
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No.  of 
test. 

343 

Distimce 
between 

end 
snpporto. 

Ultimate 

strength. 

Bamarks. 

Breadth. 

Depth. 

Total. 

Modulus 
of  rup- 
ture, k. 

InehM. 
0.00 

Inehes. 
4.20 

Inehe9. 
2.54 

Ptmndg. 
1.020 

Paund». 

334 

Paving  Bbiok  and  Blook  fbom  the  A.  O.  Jones  Brick  and 
TF4BBA  CoTTA  Company,  Zanesville,  Ohio. 

VITRIFIED  PAVINO  BRICK. 


No.  of 
test. 

Diataaoe 
between 

end 
supports. 

Dimenskms. 

Xntimaio  strength. 

Breadth. 

Depth. 

Total. 

Modulus 
of  rup- 
ture, R. 

RenmrkH. 

848 

InehM. 
0.00 

Inekst. 
2.57 

8.03 

Pounds. 

8,224 

Pound». 
1,885 

Tested  on  odge. 

VITRIFIED  PAVING  BLOCK. 


340 


0.00 


3.06 


4.02 


7,540 


Tostod  on  edge. 


Bricks    fbom    the    Kansas    City    Hydbaulic    Pbess    Brick 
Company,  Kansas  City,  Mo. 

KBD  BUILDING  BRICK  NO.  1. 


No.  of 
test. 

Distanoe 
between 

end 
supports. 

Ultimate  strensth. 

Remarks. 

Breadth. 

Depth. 

Total. 

Modulus 
of  rup. 
tnre,  R. 

844 

IfyJksM. 
0.00 

8.00 

Jnehet, 
2.38 

P<nmd$. 
2,074 

Poundt, 
864 

345 


0.00 


RED  BUILDING  BRICK  NO.  2. 
2.32 


4.14 


2,040 


1,190 


Vitrified  Paving  Bbiok  fbom  the  Capital  City  Vitbifikd 
Bbiok  and  Paving  Company,  Topkka,  Kans. 


No.  of 
lest. 

Distance 
between 

end 
supports. 

Dimensions. 

Ultimate  strength. 

Remarks. 

Breadth. 

Depth. 

Inehea. 
3.79 

Total. 

Modulus 
of  rup- 
ture, R. 

847 

Inehet. 
0.00 

Inehei. 
2.80 

Poundt. 
7,568 

Pmmds. 
2.062 

Tested  on  edge. 

448 


innCKS,  TILK.S,   AND    UUILDING    BLOCKS. 


BBIOKS    from    the    COALDALE    DUIOK    AND   TlLE   COMPANY,  COAI- 

DALE,  Jefferson  County,  Ala. 


BUFFCOLOUED  PK£SS  BRICK. 


No.  of 
test 

DimonBioDB. 

Sei'tional 
area. 

First 
crack. 

Ultimate  atrength. 

Height. 

CompresBed 
surface. 

Total. 

Per 
square 
Inch. 

Benurka. 

7557 
7558 
7559 

Inches. 
2.38 
2.34 
2.40 

Inches. 
4.18 
4.20 
4.20 

Inches. 

8.48 
8.47 
8.51 

Sq.  in. 
35.45 
35.57 
35.74 

Pound*. 

•278.  ().  0 J 
3Urt,  l.C.U'^ 
348,  IH)0 

Pounds. 
420  501 

45  J,  UOO 

Pounds. 
12.031 
14.S18 
12, 700 

RKI)  COLORED  PRESS  BRICK. 


7560 
7561 
7562 


2.39 
2.42 
2.30 


4.00 
3.WJ 
4.55 


8.32 
8. 30 
8.25 


33.28  1  97,000 
32.87  93,00J 
37.54   130,000 


125.300 
93,  100  I 
147,600 


2,832 
3,932 


PAVING  BRICKS. 


No.  of 

U'Bt. 

Marks. 

DimcDBions. 

Sec- 
tional 
area. 

First 
crack. 

Ultimate 
strength. 

r 

Height. 

Comprcsswl 
surface. 

Total. 

Per 

square 
inch. 

Remarks. 

7563 
7564 

7665 
7566 

7567 
7568 

A 
A 

B 
B 

C 

C 

Inches. 
3.54 
3.53 

8.45 
3.45 

3.43 
3.45 

Inches. 
2.90 
2.94 

2.89 
2.83 

2.85 
2.90 

8.51 
8.  S3 

8.32 

8.22 

8.19 
8.54 

Sq.  in. 
24.68 
25.08 

24.04 
23.26 

23.34 
24.77 

Pounds. 
47,000 
28,000 

37,000 
39,000 

51,000 
63,000 

Pounds. 
201,200 
21^,800 

149,200 
178,100 

201. 100 
200,500 

Pounds. 
10.583 
8,485 

6.206 
7,657 

8,616 
9,0J4 

Tested  on  cAfje. 
Do. 

Bo. 
Do. 

Do. 
Do. 

Compreaaion  tests  of  half  bricks  after  test  by  transverse  loads, 
VITRIFIED  PAVING  BRICK.  A. 


No.  of 
test. 

Dimensions. 

Sec- 
tional 
area. 

First 
crack. 

Ultimste 
strength. 

Remsrks. 

Height. 

Compressed 
surface. 

Total. 

Per 

square 
iuch. 

Pounds. 
15,842 
11,273 

7778 
7815 

360 
360 

Inches. 
3.03 
3.63 

Inches. 
2.02 
2.92 

Inches. 
3.70 
4.25 

Sq.  in. 
10.80 
12.41 

Potmds. 
21,000 
27,000 

Pounds. 
171,100 
139.900 

Tested  on  ct\gf~ 
Te»t4rdwit«nedgr 

VITRIFIED  PAVING  BRICK,  C. 


7779 

361 

3.61 

2.89 

4.03 

11.05 

63,000 

81,600 

6.996 

Tested  on  edge. 

BRICKS,  TILES,  AND   BUILDING   BLOCKS. 

Fire  Bricks  from  John  Ehauker,  Ashby,  Ala. 

Alltll  imrCK  FOU  COKE  OVKNS. 
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No.  of 
test. 

Marks. 

Diinonsioiis. 

Rt-c 
tional 
aioa. 

First 
crack. 

Ultiniato 

streuglh. 

Ilcmorks. 

Ueight. 

Inches. 
5.35 

Coin  pressed 
surface. 

Total. 

Per 

scjiiare 
iuch. 

7630 

Kg.  2 

Inches. 
4.43 

Inches. 
0.13 

^7. in. 
40.45 

Pourtds. 
09,UU0 

Pounds. 
104. 800 

Pounds. 
2. 501 

2  brio  ks  tested 
togi'ther. 

BULLITKAD  BrvICKS  FOR  LIMEKILNS,  ETC. 


7031 


7C32 


7633 


No.  3 


No.  3 


No.  3 


2.55 


2.50 


2.65 


"555        ^ 


42.19 

117,000 

140,500 

3, 330 

4L88 

86,000 

114,000 

2,744 

42.38 

88,000 

120,800 

3,003 

lilM  BRICKS  FOR  COKE  OVENS. 


7634 


7635 


7636 


No.  4 


No.  4 


No.  4 


2.60 


2.60 


2.63 


K-        9^       -H 


1*- 

Sfl4 

-^ 

5 

f 
1 

K- 

SOS 

->f 

40.03 

124,000 

148,400 

8,707 

30.58 

01.000 

152,100 

8,843 

40.76 

123,000 

151,100 

3,707 

Compression  tests  of  half  bricks  after  test  by  transverse  loads, 
FIRE  BRICK  NO.  1. 


No.  of 
test. 

Trans- 
verse 
test 
num- 
ber. 

Dimensions. 

Sec- 
tional 
area. 

Flrnt 
crack. 

Ultimate 
strength. 

Remarks. 

Height. 

Compressed 
surface. 

Total. 

Per 
square 
inch. 

7758 
7804 

343 
343 

Inches. 
2.54 
2.54 

Inches.      Inches. 
4. 26            4.  58 
4. 20            3. 91 

Sq.  in. 
19.51 
16.06 

Poundn. 
42.  TOO 
28, 000 

Pminds. 
47, 100 
:Jl,4fO 

Pounds. 
2.414 

1,883 

Tested  wet. 

H.  Doc.  54 29 
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Building  Brick  from  toe  Superior  Brick  Company, 
KocKFORD,  III. 


HARD  BURNT. 


Marks. 

DimensioDS. 

Sec- 
tional 
area. 

First 
crack. 

Ultimate  strenfrth. 

Remarks. 

No.  of 

t4!8t. 

Height. 

Comprefwed 
surface 

TotaL 

Per 
sqiinre 
inch. 

1    7569 

7570 

[    7571 

No.l 
No.l 
No.l 

Inches. 
2.14 

2.15 
2.18 

Inches, 
3.44 
3.19 
3.50 

Inches. 
7.81 
7.95 
7.97 

Sg.  in. 
26.87 
27.75 
27.89 

Pound*. 
134,000 
164,800 
163, 000 

Pounds. 
181,200 
164,800 
168.200 

Pounds. 
6,743 
5.939 
6,031 

7572 
7573 
7574 


MEDIUM  HARD  BURNT. 


No.  2 
No.  2 
No.  2 


2.21 
2.28 
2.27 


3.65 
3.63 
3.C5 


8.17 
8.22 
8.17 


29.82 
29.84 
29.82 


92,350 
63,800 
50,500 


92,350 
53,800 
60.500 


3,097 
1,803 
1.693 


SOFT  BURNT. 


7575 
7576 
7577 


No.  8 
No.  3 
No.  3 


2.  "^8 
2.28 
2.30 


3.70 
3.70 
3.72 


8.29 
8.25 
8.30 


30.67 
30.52 

30.88 


29, 400 
34,900 
29.850 


29.400 
34.900 
29,850 


958 

1,143 

966 


AviNG  Bricks  and  Hollow  Building  Blocks  from  Muscatine 
Terra  Cotta  Lumber  Company,  Muscatine,  Iowa. 


paving  bricks. 


Sectional 
area. 

First 
crack. 

Ultimate  strength. 

Remarks. 

No.  of 
test. 

Height. 

Compressed 
surface. 

Total. 

Per 

square 

fnch. 

7003 
7694 
7606 
7606 
7607 

Inches. 
3.66 
3.82 
8.76 
2.38 
2.40 

Inches. 
2.34 
2.34 
2.34 
3.65 
3.68 

Inches. 

7.80 
7.73 
7.78 
7.78 

7.88 

Sq.in. 
18.25 

iao9 

18.00 
28.40 
28.60 

Pounds. 
98,000 
102,000 
56.000 
49,000 
32,000 

Pounds. 

181,800 
216, 100 
160.900 
825,200 
284,800 

Pounds. 

9,962 
11,946 

8,894 
11.461 

9.958 

Tested  on  edge. 
Do. 
Do. 

HOLLOW  BUILDING  BLOCKS. 


7098 


7809 


jTm 


^i^9-*\       I 


Chross, 
46.27 


Net. 
18.92 


Oross. 
68.19 


Net. 
17.02 


65,000 


18.000 


04,800 


81,700 


2.038 
4,964 


1,198 
4,800 
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BRICKifl — SHEARING  TESTS. 


15KICKS  FROM  THE    NEW  ENGLAND   STEAM  BRTCK  COMPANY, 

Providncb,  R.  I. — Gontiuued. 

[Works  at  Barrington  and  Nayatt^  R.  I.] 
BSD  SMOOTH-CUT  BRICK  NO.  4. 


Kn.  of    Shearing  dimen- 
tci»t.  aiona. 


lnehe$. 

2.39X4.01X2 


Shearing 


8q.^ 


Tmnsverso 

fracture 

devel0p4.il 

on  tension 

side. 


Pmmdg. 
5,100 


Shearing  strength,  i 


Total. 


Pounds. 


SnrfacM ; 
Per       fheanii. 
square 
inch. 


Pound*. 


31,020    j      1.618      One. 


RED  SMOOTH-CUT  IJRICK  NO.  5. 


378  2.30X3.80X2 


18.  IG 


370 


6,900 


33,040 


DARK  BUFF  FRONT  BRICK  NO.  51, 
4,700 


2.40X4.20X2  20.16 


19,450 


1,819 


964      One. 


LIGHT  BUFF  FRONT  BRICK  NO.  55. 


2.40X4.03X2  19.34 


4,300 


19,120 


989      Tvo. 


LltJHT  HARD  WATER-STRUCK  BRICK  FROM  YARD  NO.  1. 


381 


2.54X4.09X2  20.78 


9,900 


1 


21,300 


1,025      One 


LIC.HT  HARD  SAND-STRUCK  BRICK  FROM  YARD  NO.  2. 

1,331      On«. 


3(Q  2.53X3.80X2 


19.08 


4,800        26,200 


HARD  BODY  BRICK  FROM  YARD  NO.  2. 
2.39X3.77X2 


18.02 


6,200 


34,650 


1,923       One. 


SMOOTH-CUT  PAVING  BRICK. 


384 


2.36X3.70X2 


17.46 


7,300        27,260  1,561       One, 


PAVING  BRICK. 


385  2.24X.X68X2 


16.53 


8,150         20,200 


1,222      One. 


Paving  Brick  from  Grant  Brick  Company,  Franklin,  Ta. 


No.  of 

t«8t. 

Shearing  dimen- 
sions. 

Shearing 
area. 

fracture 

developed 

on  tension 

side. 

Shearing  strength. 

Total. 

Per 
square 
inch. 

Surface* 
sliearwl- 

Two. 

388 

Inehea. 
2.44X3.04X2 

Sg.  in. 
19.23 

Poundg. 
11,200 

Poundt. 
29.100 

Poundt. 
1,513 

BRICKS,  TILES,  AND   BUILDING  BLOCKS. 
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Bbicks  feom  the  Clabk  Pressed  Brick  Company,  Malvern, 

Ark. 


Bricks  by  the  dry  press  process.    The  press  used  is  the  Boyd  patent, 
made  by  Ohisholm,  Boyd  &  White,  Chicago,  lU. 


BUILDING  BRICK,  CHOCOLATE  COLOR. 


No.  of 
teat. 

Dimensiocs. 

Sectional 
area. 

First 
crack. 

Ultimate  strength. 

Remarks. 

Height 

Compressed 
surface. 

Total. 

Per 
square 
inch. 

7640 
7541 

Jnehe; 
2.41 
2.39 

Inehe9. 
4.06 
4.09 

Inehet. 
8.44 
8.42 

34.44 

Pound*. 
382, 000 
306,000 

Pounds. 
508, 800 
459, 200 

Poxmdt. 
14,847 
13,333 

FIRE  BRICK,  DARK  BUFF  COLOR. 


7642 
7543 
7544 

2.30 
2.30 
2.29 

4.03 
4.10 
4.09 

8.19 
8.10 
8.16 

33.01 
38.21 
33.37 

538,000 
475,000 
554,000 

665,400 
716,800 
707,500 

20,157 
21.584 
21,202 

PAVING  BRICKS. 


No.  of 
tost. 

Marks. 

Dimensions. 

Seo- 
tiooal 
area. 

First 
crack. 

Ultimate  strength. 

Remarks. 

Height. 

Compressed 
surface. 

Total. 

Per 

square 
Inch. 

7545 
7546 
7547 

No.l 
No.l 
No.l 

InehM. 
4.10 
4.05 
4.07 

Inehet. 
2.30 
2.32 
2.28 

InOkea. 
8.00 
8.14 
8.09 

8q.  in. 
18.61 
18.88 
18.45 

Pound*. 

144,000 
55,000 
128.000 

Poundt. 
251, 800 
227,500 
232,000 

Pound*. 
13. 5:^0 
12,050 
12,574 

Tested  on  edge. 
Do. 
Do. 

PAVING  BRICKS,  HAND-MADE. 


7548 
7549 
7550 

No.  2 
No.  2 
No.  2 

3.90 
3.84 
8.87 

2.00 
2.15 
2.09 

8.45 
8.H6 
8.32 

16.90 
17.97 
17.39 

46,000 
86,000 
29,000 

80,500 
56, 200 
79,300 

5,296 
8,127 
4,660 

Tested  on  edge. 
Do. 
Do. 
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BUILDIHa  BLOCKS. 

[Contributed  by  the  Akron  Fire  Brick  Compan  j«  Akron,  Ohio.] 

No.  7408. 


Weight,  53  pounds. 

Gross  sectional  area,  8.''83xl7."C4=155.7C  square  inches. 
"Set  sectional  area,  82.84  squai-e  inches. 
First  crack  at  360,000  pounds. 

Ultimate  strength  484,800  pounds=3,112  pounds  per  square  inch  on 
gross  section;  5,852  pounds  per  square  inch  on  net  section. 


Ko.  7400. 
iNo.  2,  yellow. 


Weight,  52|  pounds. 

Gross  sectional  area,  8.''73xl7."43=152.16  square  inches, 
^et  sectional  area,  81.26  square  inches. 
First  crack  at  392,000  pounds. 

Ultimate  strengh  475,600  pounds =3,126  pounds  per  square  inch  on 
SiXHis  section;  5,853  pounds  per  square  inch  on  net  section. 
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BUILDIKG  BLOCKS. 
No.  7410, 
No.  3,  red. 


Weight,  52f  poands. 

Gross  sectional  area,  8".76xl7''.43s=sl52.69  square  inches. 
Net  sectional  area,  82.48  square  inches. 
First  crack  at  332,000  pounds. 

Ultimate  strength,  3G3,000  pounds=2^381  pounds  per  square  inclion 
gross  section;  4,408  pounds  per  square  inch  on  net  sectiou. 


No.  7411. 
No.  4,  dark  brown. 
Figured  surface  on  one  side  of  block. 
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t 
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Weight,  33 J  pounds. 

Gross  sectional  area,  8'^08x8".19= 66.17  square  inches. 
Net  sectional  area,  25.66  square  inches. 

Ultimate  strength,  132,100  pounds=l,996  pounds  per  square  inch  on 
gross  section ;  5,148  pounds  per  square  inch  on  net  section. 


BUILDINa  BLOCKS. 
Ko.  7412. 
No.  5,  brown. 
Figared  surface  on  one  side  of  block. 
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Weight,  32  ponnds. 

Gross  sectional  area,  7^'.9x  8^^06=63.67  square  inches. 
Ket  sectional  area,  22.81  sqaare  inches. 
First  crack  at  109,000  pounds. 

IJltiinate  strength,  282,500  pottndsa=4,437  pounds  per  square  inch  on 
gross  section;  12,384  pounds  x)er  square  inch  on  net  section. 
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DOUGLAS  FIB. 

Compression  tests  of  Douglas  fir,  commonly  known  as  Oregon  pine, 
from  the  State  of  Washington,  district  of  Pnget  Sound.  Botanical 
name,  I^seudotsuga  Douglassi. 

Material  contributed  for  testing  purposes  by  the  Pacific  Pine  Lumber 
Company,  San  Francisco,  Cal. 

DESOBIPTION  OP  MATERIAL. 

Wood  not  seasoned ;  lying  in  the  water  until  sawed,  May  10, 1894. 
Tests  made  in  April  and  May,  1895. 


Marka. 

Nominal 
aiie. 

Length. 

Age  of 

tree. 

Diameter 
of  tree  4 
feet  from 
stamp. 

When  felled. 

County. 

Character  of 
soil. 

Ho.l 

No.» 

Nou4 

No.5 

No.2 

»©.8 

No.6 

Ko.8 

Ko.l«.... 
No.  82.... 

Inehet. 

8X10 
10X12 
10X10 

8X10 
10X12 
10X10 

8X10 
10X12 
10X10 

8X8 

Feet. 
28 
26 
26 

Tears. 

460 
375 

InehM. 
54 
45 
48 
36 
36 
54 
46 
54 
45 
30 

Spring,  18M 

Sammer,  1893  . . . 
do 

Kinij 

Gravel. 
Chiy  loam. 

Do. 

Do. 
Clay  loam. 
Gravel. 

Snohomish . . . 

Skagit 

Whatcom.... 
do 

28  ,        300 
24  <        300 
36  1        ifiO 

do 

do 

Spring.  18M 

Slimmer,  1893... 

Spring,  1894 

Sammer,  1893... 
do 

King 

28 
24 
22 
28 

375 
450 
876 
266 

Snohomish . . . 
King 

Sno&imish . . . 
Mason 

The  longer  sticks  furnished  one  or  more  samples  for  testing.  The 
distinguishing  marks  of  each  stick  are  retained  on  the  several  samples 
taken  therefirom. 

After  the  material  was  received  and  pending  the  time  of  testing,  it 
was  stored  in  a  cool,  dry  building. 

The  weights  and  dimensions  were  ascertained  at  the  time  of  testing. 

The  sticks  were  tested  with  flat  ends. 

The  direction  of  the  rings  of  annual  growth  is  shown  on  the  sketch 
preceding  each  test,  and  the  direction  of  final  deflection  indicated  by 
an  arrow. 

Micrometer  observations  show  the  compression  of  the  wood  within 
the  gauged  length  under  different  loads,  and  at  intervals  the  sets 
developed. 

The  behavior  of  the  wood  under  ascending  and  descending  loads  was 
investigated  and  the  effect  of  prolonged  stress  ascertained  both  with 
regard  to  longitudinal  compression  and  lateral  deflection,  as  well  as 
upon  the  ultimate  strength  of  the  material. 

The  lateral  expansion  of  the  wood  accompanying  the  longitudinal 
compression  was  also  determined.  The  lateral  expansion  was  found  to 
vary  considerably  at  different  parts  of  the  length  of  the  post. 

In  test  No.  1401  loads  were  successively  applied,  beginning  at  the 
initial  load  of  100  pounds  per  square  inch,  and  the  compressions  and 
deflections  measured  for  each  increment  of  load  thereafter. 

After  lo^s  of  500, 1,000,  2,000,  and  2,600  pounds  per  square  inch  the 
sets  were  determined,  releasing  the  loads  to  100  pounds  per  square  inch 
for  the  purpose. 

When  2,000  pounds  per  square  inch  was  reached  for  the  first  time, 
the  load  was  gradually  released  and  micrometer  observations  taken  on 
the  resih'ence  of  the  x>ost.  Beapplying  the  load,  measurements  were 
taken  as  the  stresses  were  increased. 

The  path  described  by  the  post  was  not  the  same  under  descending 
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and  ascending  loads,  but  showed  a  behavior  similar  to  that  which  has 
been  observed  in  overstrained  steel,  and  shown  more  conspicaoiislyin 
the  tensile  tests  of  cordage.  There  is  a  retardation  in  the  release  of 
strains. 

The  ultimate  strength  of  this  post  was  2,600  pounds  per  square  inch. 
Rapid  failure  did  not  take  place  upon  reaching  this  load,  which  was 
sustained  in  all  for  a  period  of  35  minutes,  during  which  time,  however, 
the  post  continued  to  deflect  with  an  accelerating  rate. 

Evidently  .a  higher  ultimate  strength  might  apparently  have  been 
shown  by  more  rapid  loading  as  the  maximum  stress  was  approached. 
The  micrometer  readings,  however,  showed  an  increased  rate  oi  com- 
pression under  the  increments  of  load  immediately  preceding  the  max- 
imum stress. 

From  these  indications  it  would  seem  that  the  element  of  time  was 
important,  and  that  a  higher  or  lower  ultimate  strength  might  be  made 
to  appear,  according  to  the  speed  of  testing. 

After  the  post  had  been  given  a  large  permanent  deflection  while 
under  the  maximum  stress,  the  load  was  released  to  100  pounds  ])er 
square  inch  and  then  gradually  reapplied.  At  1,800  pounds  per  sqnaie 
inch  the  immediate  vertical  deflection  of  2^'  was  increased  to  2".20  at 
the  expiration  of  25  minutes;  Still  further  increasing  the  load,  under 
2,100  pounds  per  square  inch,  a  more  rapid  rate  of  deflection  took  place. 

Graidually  releasing  the  load  and  again  reapplying  it,  the  vertical 
deflection,  this  being  the  principal  direction  of  deflection,  displayed  the 
same  kind  of  behavior  previously  noted  in  the  longitudinal  compression 
of  the  post;  namely,  a  retardation  in  recovery  whereby  the  paths  of 
the  deflections  take  different  courses  under  descending  and  ascending 
stresses. 

In  the  test  of  post  No.  1402  there  are  shown  examples  of  the  recovery 
of  a  part  of  the  immediate  set  given  by  higher  loads. 

On  the  gauged  length  of  250^'  the  immolate  set  caused  by  a  load  of 
3,000  x>ounds  per  square  inch  was  ''.0114,  which  was  diminished  to 
".0049  after  the  expiration  of  14  hours.  The  interval  of  5  minutes 
showed  a  recovery  from  ".0224  to  ".0188  following  the  release  of  the 
load  3,500  pounds  per  square  inch. 

The  gradual  increase  in  the  amount  of  longitudinal  compression  and 
lateral  deflections  of  post  No.  1403  was  observed  over  a  longer  period 
of  time  than  in  the  preceding  tests. 

The  load  was  arrested  at  2,700  pounds  per  square  inch,  and  there 
maintained  for  5  hours  30  minutes,  after  which  it  was  released  to  100 
pounds  per  square  inch,  where  it  remained  with  some  change  over 
night,  and  was  then  increased  to  2,700  pounds  per  square  inch  as  before 
and  held  for  an  additional  period  of  1  hour  10  minutes. 

The  rate  of  longitudinal  compression  was  remarkably  uniform  with 
slight  acceleration  up  to  the  load  2,700  pounds  per  square  inch. 

The  increase  in  compression  and  in  deflection  progressed  slowly  under 
the  maximum  load  until  a  comparatively  large  deflection  was  reached. 
Kot  until  near  the  end  of  the  test  were  these  movements  very  rapid. 

The  immediate  set  prior  to  the  rest  of  14  hours  under  the  initiid  load 
was  found  ".0740,  which  recovered  to  ".0650  at  the  end  of  5  minutes,  and 
showed  a  further  recovery  to  ".0420  at  the  end  of  the  14  hours  interval. 

The  total  load  left  on  the  post  at  night  was  10,220  pounds;  14  hours 
later  the  load  was  found  to  be  18.100  pounds,  which  gain  was  attrib- 
uted to  the  recovery  in  length  of  tne  post  which  ocouri^  in  meantime. 

The  behavior  of  this  post  fhrther  indicates  that  some  vagueness 
attends  the  definition  of  the  ultimate  strength  of  a  long  wooden  post, 
the  element  of  time  being  an  important  function. 
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Marks,  No.  1. 

Weight,  481 J  pounds =32.6  pounds  i)er  cubic  foot. 

Specific  gravity,  .5216. 

Bate  of  growth,  12  rings  i>er  inch. 

Sectional  area,  81.68  square  inches. 

Gauged  length,  250". 

Counterweighted  at  middle. 


Applied  loadfl. 


Tot«L 


Pounds. 
»,168 
1ft,  330 
24,604 
32,072 
40,840 
8,108 
49.006 
57. 170 
05,344 
73,512 
81,080 
8,108 
80,848 
08,010 
100,194 
114,352 
122,520 
130,088 
138,856 
147,024 
156,102 
163,300 
147,024 
130,088 
114,352 
98,010 
81,080 
06,844 
49,008 
32,072 
10,836 
8,168 
10,386 
32,672 
40,006 
05,344 
81,680 
98,010 
U4,862 
130,088 
147,024 
103,300 
171,528 
179,000 
187,884 
196,032 
204,200 
212,808 


PersqiMire 
inon. 


Poundt, 

100 

200 

800 

400 

500 

100 

000 

700 

800 

000 

1,000 

100 

1,100 

1,200 

1,800 

1,400 

1,600 

1,000 

1,700 

1,800 

1,000 

2,000 

1,800 

1,000 

1,400 

1,200 

1,000 

800 

600 

400 

200 

ICO 

200 

400 

000 

800 

1,000 

1,200 

1,400 

1,000 

1,800 

2,000 

2,100 

2.200 

2,800 

2,400 

2,600 

2,6U0 

2,000 


Ing.ugedle.Ktb.!       ^iTddlT  *' 


Compree- 
sion. 


Inch. 
0. 
.0165 

Inch. 
0. 

.0803 

.0462 

.0002 

.0014 

.0753 

.0902 

.1050 

.1100 

.1354 

.0027 

.1506 

.1068 

.1822 

.1977 

.2174 

.2328 

.2486 

.2663 

.2814 

.2979 

.2370 
.2066 
.1757 
.1454 
.1154 
.0855 
.0665 
.0258 


.0241 
.0538 
.0834 
.1130 
.1431 
.1782 
.2033 
.2345 
.2665 
.2975 
.3164 
.8384 
.8514 
.3694 
.3892 
.4115 
.4300 


^t. 


Horison- 
tal. 


Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 
—.01 

0. 

—.02 
—.03 
—.05 
—.07 
—.08 
—.00 
—.10 
—.11 
—.12 
—.13 


.13 
.15 
.17 
.19 
.21 
.22 
.26 
.81 


VertioaL 


BeiuArks. 


Inehet. 
0. 
0. 
0. 
0. 

—  .01 
0. 

0. 
0. 

—  .02 

—  .03 
0. 

0. 

—  .04 

—  .06 

—  .08 

—  .10 

—  .10 

—  .11 

—  .12 

—  .14 

—  .17 

—  .20 


—  .20 

—  .22 

—  .26 

—  .29 

—  .83 

—  .40 

—  .60 

—  .67 


Initial  load. 


Heated  underload  lOminates. 


£=1,061,000    pounds    per 
'   square  inch. 


TJltlmate  atrength. 
After  6  minutes. 
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DOUOLAB  PIE  WOOD, 

So.  1401 — OontmuecL 


AppUedloMk. 

In  gauged  length. 

middle. 

KemarkB. 

TotaL 

^"to-T" 

Compres. 
•Ion. 

Set. 

Horiion- 
taL 

Vertical. 

Pounds, 

8,1« 

■'iii'aii" 

Pounds. 
100 
100 
2,000 
2,000 
2,000 
2,600 
2,000 
2.000 
2.000 

Inch. 

Jneh. 
.0233 
.02SZ 

Inch. 
—.01 

— wOl 

—.30 
—.33 
—.37 
—.30 
—.40 
-.42 
-.46 

Jnehss. 

—  .04 

—  .04 

—  .02 

—  .70 

—  .83 

—  .94 
—1.12 
—1.81 
—2.00 

AlterSminntee. 

Do. 
After  10  minatea. 
After  15  miDutea. 
After  20  minntee. 
After  25  minutes. 

:::;::;.*:.:::::: :::: 



After  30  minutee. 

At  the  expiration  of  30  minutea  the  post  yielded  rapidly,  defleoting  downward  and  to  a  le«* 
extent  in  a  horisontai  direotlon.  The  flbers  crushed  on  the  compression  side  of  the  heot  post 
18''  f^mn  the  end.    Tailed  by  triple  flexure. 


8,108 

100 

10.818 

200 

82,072 

400 

40.008 

000 

06.344 

800 

81,080 

1,000 

06,010 

1.200 

114.352 

1,400 

130,088 

1,000 

U7,024 

1,800 

1,800 

1  800 

1,800 
1,800 

1,800 

168,800 

2,000 

171,528 

2,100 

2,100 

2.100 

Sooo 

183,300 

130,088 

*'!K 

06,010 

1,200 

06,344 

800 

82,872 

400 

8,188 

100 

32,072 

400 

66,344 

800 

08,016 

1,200 

130,088 

1,600 

103.300 

2,000 

8,108 

100 

—.18 

-  .68 

—.20 

—  .70 

—.20 

-  .72 

—.21 

—  .80 

^o  change  after  5  mhmtei 

—.26 

—  .90 

^30 

—1.03 

—.83 

—1.20 

^80 

—1.40 

-.43 

-1.63 

—.50 

—2.00 

—.51 

—2.10 

After  5  minutes. 

—.52 

—2.12 

After  10  minutes. 

—.58 

-2.18 

After  15  minutes. 

—.53 

-3.19 

Afl«r  20  minutes. 

—  53 

—2.20 

After  25  minutes. 

-.60 

—2.63 

—.66 

-2.80 

—.70 

-8.20 

After  5  minutes. 

—.72 

—3.30 

After  6  minutes. 

—.70 

-3.10 

—.87 

-2.38 

—.49 

•—1.89 

—.39 

—1.49 

—  29 

—1.10 

—.20 

—  .85 

-.22 

-  .90 

—.30 

—1.13 

—.40 

—1.49 

-.50 

—1.98 

—.64 

—2.80 

—.20 

—  .82 

DOUaLAB   FIB  WOOD. 
Ko.  1402. 
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Marks,  No.  9. 

Weight,  777  pounds=:36.8  x>oand8  x)er  cubic  foot. 

Specific  gravity,  .6896. 

Bate  of  growth,  12  rings  per  inch. 

Sectional  area,  121.44  square  inches. 

Gauged  length,  250". 

Gounterveighted  at  middle. 


Applied  loads. 


TotoL 


PowmU. 
12,144 
24,288 
U.432 
48.678 
80,720 
72,884 
85,008 
97,182 
100,288 
121,440 

12,144 

121,440 
148,728 
145,728 
157.8f72 
170,018 
182,180 
104,804 
208,448 
218,602 
290,786 
242,880 
12,  lU 
266.024 
287,168 
270,812 
201.458 
800,800 
316.744 
827.888 
840,082 
863,176 
884,820 
808,800 
242,880 
182,160 
121,440 
60,720 
12,  lU 
60,720 
121,440 
182,160 
242,880 
808.600 
884,820 
12,144 


Per  Miuuw 
inch. 


Gompres- 
8ion. 


Pound*. 
100 
200 
800 
400 
500 
600 
700 


100 

1,000 
1,100 
1.200 
1,300 
1,400 
1,600 
1,600 
1,700 
1,800 
1,800 
2,000 
100 
2,100 
2,200 
2,300 
2,400 
2,500 
2,600 
2,700 
2,800 
2,800 
8,000 
2,600 
2,000 
1,600 
1,000 
600 
100 
600 
1,000 
1,600 
2,000 
2,600 
8,000 
100 


In  gauged  length. 


Inch. 

0. 

.0134 
.0287 
.0380 
.0636 


.0034 
.1008 
.1200 


.1186 
.1821 
.1466 
.1601 
.1720 
.1864 
.1088 
.2186 
.2272 
.2418 
.2664 


.2677 


.8110 
.8266 
.3400 
.3664 

.8710 
.8867 
.4081 
.8362 
.2672 
.1080 
.1826 
.0646 


.0610 
.1280 
.1048 
.2830 
.8316 
.4026 


Set. 


Inch, 
0. 


.0006 
—.0009 


.0021 


.0104 


.0114 


Deflections  at 
middle. 


Horiaon- 
tal. 


Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

—.01 
—.01 

0. 

—.01 
—.01 
—.01 
—.01 
—.01 
—.01 
—.02 
—.02 
—.02 
—.03 


KemarkB. 


Vertical. 


Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

^01 
—.01 
—.03 
—.02 

0. 


—.02 
—.08 
—.03 
—.03 
—.04 
—.05 
—.06 
—.07 
—.00 
—  00  ) 
0.   .     \ 


Initial  load. 


After  2  mlnntes  rest. 


^E  =  1,876, 000 
sqaareinch. 


pounds   per 


—.11 
—.12 
—.13 
—.13 
—.16 
—.16 
—.10 
-^20 


—.01 
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DOUGIiAfl  FIB  WOOD. 
Ko.  1402*-CoiitinnecL 


Applied  IomU. 

In  ganged  length. 

Defleetionaftt 
middle. 

Bflourks. 

Total. 

Persquftre 

Compree- 
aioB. 

Set. 

Horiion. 

t«l. 

YertieaL 

Pounds. 

Paundi, 

100 
8,000 
8.100 
8,300 
8.800 
8,400 
8,500 
8  000 
3.500 
3,000 
1,500 
1,000 
600 
100 
100 
500 
1,000 
1.600 
2.000 
3,500 
8,000 
8,600 
8,600 
8,700 
8,700 
100 

8,700 

ineA. 

Inek. 
.0048 

Inch. 

IfUk. 

After  reeUng  14  how*. 

AflwSBiBiilee. 
AfterSniantea. 

864,820 
376.464 
888.606 

400,758 
412.896 
425,040 
864,330 

24S;880 
182,160 
131,440 
60,720 
12,144 

■ '60.720  ■ 
121,440 
182.160 
242,880 
303,600 
364.320 
425,040 
437,184 
440,828 

.8M8 
.4188 
.4856 

.4536 
.4716 
.4866 

.4313 
.8613 
.2007 
.3317 
.1518 
.0808 

-.08 
—.08 
—.05 
—.06 
—.07 
-.10 

-.18 
-^30 
-.28 
—.34 
—  38 
—.35 

j 

.0224            A- 

—.04 

.0188 

.0713 
.1883 
.2076 
.3776 
.8408 
.4237 
.5018 
.5345 
.6665 
.6070 

—.10 
—.13 
-.18 
-.20 
—.01 

—.21 

-.87 
—.60 
-.68 
—.81 
—.14 

—  86 

12,144 
449,328 

.0460 

Ultiinatoatniigth.                  | 

Failed  by  triple  flexure. 


DOUGLAS  FIB  WOOD. 
No.  1403. 
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Marks,  No.  4. 

Weight,  613  pounds =34.5  pounds  per  cubic  foot. 

Specific  gravity,  ,6620 

Bate  of  growth,  10  rings  per  inch. 

Sectional  area,  102.20  square  inches. 

Gauged  length,  260"'. 

Gonnterweighted  at  middle. 


AppUed  loads. 

In  ganged  length. 

Deflections  at 
middle. 

Bomarka. 

Total. 

P«^«„ 

Compres- 
sion. 

Set. 

Horizon, 
tal. 

VertioaL 

Pimnd$. 

I     10.220 

20  440 

Pimnda. 

100 

200 

800 

400 

500 

600 

700 

800 

900 

1.000 

100 

1.100 

1,200 

1,300 

1,400 

1.500 

1,600 

1,700 

1.800 

1,000 

2,000 

100 

2,100 

2,200 

8,800 

2,400 

2,500 

2,600 

2,700 

2,700 

8,700 

2.700 

2,700 

2,700 

8,  TOO 

2,700 

8,700 

2,700 

2,700 

2,700 

2,700 

2,700 

2,700 

2,700 

2,700 

Inch. 
0. 

.0140 
.0879 
.0418 
.0557 
.0607 
.0880 
.0979 
.1110 
.1262 

Jneh. 
0. 

Jn«A. 
0. 
0. 
0. 

.08 
.04 
.06 
.06 
.07 
0. 
.06 
.09 
.09 
.10 
.10 
.10 
.11 
.11 
.11 
.11 
.01 
.12 
.12 
.14 
.17 
.18 
.20 
.20 
.20 
.20 
.21 
.21 
.21 
.22 
.22 
.23 

InehM. 
0. 
0. 
0. 

—  .01 
-.01 

—  .08 

—  .08 

—  .05 

—  .07 

—  .07 
0. 

—  .08 

—  .09 

—  .10 
-.11 

—  .12 
-.13 

—  .15 

—  .17 

—  .18 

—  .19 
0. 

—  .20 

—  .22 
-.24 

—  .27 

—  .29 

—  .80 
-.86 
-.87 

—  .88 

—  .40 
-.40 
-.41 

—  .42 
-.42 
-.43 

Initial  load. 

fE=l,785,000    ponnds    per 
5    square  inoh. 

Ultimate  strength. 
After  5  minutes. 
After  10  minutes. 
After  15  minutes. 
After  20  minutes. 
After  25  minutes. 
After  30  minutes. 
After  35  minutes. 
After  40  minutes. 
After  45  minutes. 
After  60  minutes. 
After  1  hour  40  minutes. 
After  2  hours. 
After  2  hours  10  minutes. 
After  2  hours  15  minutes. 
After  2  hours  20  minutes. 
After  2  hours  25  minutes. 

1     30.600 

'     40,880 
51,100 

1     61,880 
71, 540 

1     81, 700 
'     01.080 
1    102,200 
1     10.220 
<    112  480 

.0024 

.1403 
.1549 
.1603 
.1840 
.1986 
.2132 
.2280 
.2428 
.2578 
.2728 

1    122,640 

1    132,860 

143  080 

'    153,300 

168,520 
,    173,740 
1    183,060 
'    104,180 

204,400 

10,  220 

.0060 

1    214,620 

.2857 
.8020 
.3178 

.3497 
.3660 
.3841 
.3880 
.3916 
.8947 
.8865 
.8964 
.4004 
.4020 
.4040 
.4055 
.4102 
.4206 
.4262 
.4278 
.4290 
.4307 
.4317 

224,840 
235,060 

245,280 

255,600 

285,780 
275,040 

.30 
.31 
.30 
.31 
.31 
.31 

—  .50 

—  .52 

—  .54 

—  .56 

—  .57 

—  .50 

- 
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DOUQLAS  FIR  WOOD. 
'So.  140S— Oontinued. 


Applied  loads. 

In  K^uged  length. 

Defleetions  st 
middle. 

Remarks. 

Totol. 

rorsqaikre 

Compres- 
sion. 

Set, 

Horizon- 
tal. 

Vertical. 

'   PiAtnd*. 

rounds. 

2,700 
2,700 
2,700 
2,700 
2,700 
2,700 
2,700 
2,700 
2,700 
2,700 
2,700 
2,700 
2,700 
2,700 
2,700 
2,700 
2,700 
2,700 
2,700 
2,700 
2,700 
2.700 
2,700 
2,700 
2,700 
2,700 
2,700 
2,700 
2.700 
2,700 
2,700 
2,700 
2,700 
2.700 
2,700 
2,700 
2,700 
100 
100 

msioed  in  tl 

load  increSH 

post. 

Blessed  to  10 
100 
2,700 
2,700 
2,700 
2.700 
2,700 
2.700 
2,  700 
2.  700 
2. 700 
2.  700 
2.700 
2,  700 
2,700 
2,700 
2,700 

Inch. 
.4331 
.4842 
.4355 
.4368 
.4380 
.4395 
.4409 
.4426 
.4440 
.4466 
.4469 
.4482 
.4494 
.4509 
.4525 
.4540 
.4555 
.4570 
.4585 
.4604 
.4621 
.4638 
.4669 
.4681 
.4706 
.4727 
.4752 
.4775 
.4801 
.4823 
,4845 
.4869 
.4894 
.4921 
.4961 
.4981 
.5015 

Inch. 

Jneh. 
.31 
.31 
.31 
.31 
.32 
.32 
.32 
.82 
.82 
.83 
.84 
.34 
.37 
.38 
.38 
.39 
.39 
.39 
.40 
.40 
.41 
.40 
.40 
.42 
.42 
.42 
.42 
.44 
.46 
.47 
.49 
.49 
.50 
.50 
.50 
.50 
.51 
.15 

Inches, 

—  .60 

—  .60 

—  .60 

—  .60 

—  .61 

—  .61 

—  .62 

—  .63 

—  .65 

—  .68 

—  .69 

—  .69 

—  .70 

—  .70 
-.72 

—  .73 

—  .74 

—  .77 

—  .78 

—  .80 

—  .80 

—  .81 

—  .82 

—  .83 

—  .86 

—  .88 

—  .89 

—  .90 

—  .92 

—  .96 

—  .98 

—  .90 
—1.00 
—1.04 
—1.06 
—1.09 
—1.10 

—  .27 

After  2  hours  30  minutes. 
After  2  hours  35  minutes. 
After  2  hours  40  minatea. 
After  2  hours  45  minutes. 
After  2  hours  50  minutes. 
After  2  hoius  55  minutes. 
After  3  hours. 
After  8  hours  5  minntes. 
After  8  hoars  10  minutes. 
After  3  hours  15  minntos. 
After  8  honrs  20  minutes. 
After  8  hours  25  minutes. 
After  3  hours  30  minutes. 
After  3  hours  35  minutes. 
After  3  hours  40  minutes. 
After  8  honrs  45  mlnuten. 
After  8  hours  50  minutes. 
After  8  hours  55  minutes. 
After  4  hours. 
After  4  hours  5  minutet. 
After  4  hourv  10  minutes. 
After  4  hours  15  minutes. 

1 

A  ft  er  4  hours  20  minutes,         t 

A  fter  4  hours  25  minutes.         i 

After  4  hours  80  minutes. 

After  4  hours  85  minntes. 

After  4  hours  40  minutes. 

After  4  honrs  45  minutes.        , 

After  4  hours  60  minutes. 

A  fter  4  hours  65  minntes.        ' 

After  5  hours. 

After  5  hours  5  minutes. 

After  6  hours  10  minutes. 

After  5  honrs  15  minutes. 

After  5  hours  20  minutes. 

After  5  hours  25  minutes. 

After  5  hours  30  minutes. 

10,220 

.0740 

.0650 

mschine  o 

,220  pound 

K)r  sQusre 
.0420 

A.fter  5  minutes. 

Tost  re 

tho  Uiinl 

of  sot  in 

Lond  r 

10.220 

le  testing 
ed  from  10 

0  pounds  I 

ver  nighty 
s  to  18,100 

inch. 

a  period  o 
.    Increas 

f  14  hours,  daring  which  tinw 
a  of  load  attrihnted  to  rseover? 

After  5  minutes. 
After  10  minutes. 
After  15  minutes. 
After  20  minutes. 
After  25  minutes. 
After  30  minutes. 
After  85  minntes. 
After  40  minatt^. 
After  45  minut««. 
After  60  minutes. 

0.4673 
.4810 
.4903 
.4959 
.5026 
.5073 
.5140 
.5195 
.5264 
.5347 
.5419 
.5505 
.5624 
.5770 
.6020 

0.50 
.51 
.52 
.53 
.58 
.59 
.50 
.60 
.62 
.67 
.60 
.70 
.74 
.80 
.90 

-0.08 
-1.03 
—1.10 
-1.12 
—1.18 
—1.20 
—1.29 
-1.30 
-  1.37 
—1.43 
-1.49 
-1.58 
—1.69 
-1.80 
-2.00 

Aft<^r  55  minntes- 

After  00  minntes. 

A.(ter  1  hour  5  mlnutss. 



After  1  hour  10  minutes. 

Failed  by  trifjle  flexure,  by  deflecting  obliquely  downward.    I^o  local 
crushing  of  fibers  visible  at  the  end  of  the  test. 
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Marks,  Xo.  5. 

Weight,  378J  i)oun(l8=.*^'5  lK>unds  per  cubic  foot. 

Specific  gravity,  .5280. 

Bate  of  growth,  12  rings  i)er  iiicli. 

Sectional  area,  82.62  square  inches. 

Gauged  length,  200". 

Conuterweighted  at  middle. 


Applied  londs. 

In  icaagwl  leiigtli. 

DeaiH^tioniiat 
middle. 

Kemarks. 

TotoL 

Per  Hqnare 
inch. 

CompnM- 
Mioii. 

Inck. 
0. 

.0121 
.0240 
.0363 
.0479 
.0600 
.0716 
.0836 
.0957 
.1073 

Set. 

llorison- 
tal. 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 
—.01 
—.01 
—.01 

0. 
—.07 
—.03 

-.04 
-.04 
—04 
—.0.5 
— .  05 
-.06 
—.09 
—.00 

0. 
—.10 
—.10 
—.11 
—.11 
—.11 
—.12 
—.13 
—.16 
-.17 
—.19 

0. 
-.21 
—.29 
—.39 
—.08 
—.02 
—.70 

Vertical 

Pounds. 
8,262 
16,524 
24,786 
33,048 
41,310 
49,  572 
57,834 
66,006 
74.358 
82,620 
8,262 
90,882 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

100 

1,100 

1,200 

1.300 

1.400 

1.500 

1,600 

1,700 

1,800 

1,900 

2,000 

100 

2,100 

2,200 

2,300 

2,400 

2,500 

2,600 

2,700 

2,800 

2.900 

3,000 

100 

3,100 

3,200 

8,300 

100 

100 

3,371 

Inch. 
0. 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

S: 

0. 
0. 

i; 

0. 

0. 

0. 
-.01 

-.  02 
-.02 

0. 
-.02 
—.02 
—.02 
—.02 
—.02 
—.02 
—.02 
—.02 
—.02 
—.02 

0. 
—.02 
—.02 
—.05 

0. 

0. 
-.60 

IniUalload. 

/E=rl,704,000    pouuds    per 
\    square  inob. 

s 

After  1  hour. 
Ultimate  strength. 

.oois 

.1190 
.1310 
.1434 
.1552 
.1672 
.1794 
.1911 
.2030 

99,144 

107,406 
115,668 

123,930 
132,192 

140,454 

148, 716 

156,978 
165,240 

8,262 
173.502 
181, 764 
190,026 
198,288 
206,550 
214,812 
223,074 
231,336 
239,598 
247,860 

8,282 
256,122 
264,884 
272,646 

8.262 

rizi'soo  ■ 

.2153 

.2272 

.0042 

.2380 
.2519 
.2647 
.2772 
.2903 
.3025 
,3158 
.3297 
.3441 
.3595 

.0116 

.3766 
.4040 
.4480 

.0355 
.0225 

Failed   by  triple  flexure.    Deflected  horizontally  and  downward. 
Fibers  crushed  2"  from  middle  of  length  of  i)ost. 
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DOUGLAS  FIB  WOOD. 


\<^js7iO'*\ 


je'-s" 


Marks,  No.  2. 

Weight,  478  poandBss:33.6  pounds  per  cubic  foot. 

Specific  gravity,  ,5376. 

Rate  of  growth,  15  rings  per  inch. 

Sectional  aroa,  122.69  square  inches. 

Gauged  length,  150'^ 

Gounterweighted  at  middle. 


Applied  loads. 


ToUl. 


Per  BQuai^ 
ineii. 


I«B«»«IUa,t...        "•«„'Sir" 


Pounds. 
12,209 

24.638 

30,807 

49.076 

01,345 

73, 614 

85,883 

98, 152 

110,421 

122,090 

12,209 

134,960 

147,228 

159,497 

171,  766 

184.085 

196,304 

308,573 

220,842 

233,111 

245,380 

12,269 

257.649 

269,  918 

282,187 

204,456 

306,726 

318,994 

331.263 

343,532 

355,801 

308, 070 

12,209 

380,389 

392,606 

404,877 

417, 146 

429,416 


r<nmtf«. 

100 

200 

300 

400 

500 

600 

700 

8U0 

900 

1.000 

100 

1.100 

1,200 

1,800 

1,400 

1,500 

1,600 

1,700 

1,800 

1,900 

2.000 

100 

2,100 

2,200 

2,300 

2,400 

2,500 

2.600 

2,700 

2,800 

2,900 

3,000 

100 

3,100 

3,200 

8,300 

8,400 

3,500 

3,500 

3.500 


CompreA- 


Inch. 
0. 

.0004 
.0134 
.0200 
.028:) 
.0361 
.0439 
.0518 
.0509 
.0679 


Set. 


0. 


.0755 
.0640 
.0919 
.1000 
.1082 
.1116 
.1348 
.1832 
.1414 
.1497 


.1566 
.1665 
.1741 
.]8:S6 
.1914 
.2008 
.2094 
.2181 
.2271 
.2367 


.2460 
.2586 
.2721 
.2885 
.3100 
.8227 


-OOifi 


-.0022 


I  Horicon- 
tal. 


Inch. 

0. 

0. 

0. 

0. 

0. 

0. 
—.01 
—.01 
—.01 
—.01 

0. 
—.01 
—.01 
-.01 

-.01 
—.01 
—.01 
.01 
—.01 
—.01 
—.02 

0. 
—.02 
-.02 

-.03 
.03 

-.03 
-.04 
-.04 
— ,04 
—.05 

-.05 

0. 
—.06 
—.06 
—.06 
—.06 
—.06 


—.06 


WrticaL 


Inch. 
0. 
0. 
0. 

+.01 
h.Ol 
.02 
.02 
.02 
.02 
.02 
0. 
.02 
.02 
.02 
.C2 
.02 
.02 
,01 
.01 
0. 
0. 
.02 
0. 
0. 
0. 
0. 
0. 

—.01 
—.01 
—.01 
—.01 
—.01 
{.02 
—.02 
—.03 
—.03 
—.05 
—.07 


Rovwrlu- 


InlUall 


/K-r  1,876.000   poumU 
)i'    Simare  inch. 


per 


Ultimate  sironfth. 
After  2  minute*. 
After  4  minaten. 


Failed  by  crushing  the  fibers  along  the  post  from  4"  to  24"  from 


tbeend. 


DOUGLAS  FIB  WOOD, 
Ko.  1406. 
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76-8" 


Marks,  No.  3. 

Weight,  395  poands=33.4  pounds  per  cnbic  foot. 

Specific  gravity,  .5344. 

Kate  of  growth,  11  rings  per  inch. 

Sectional  area,  102.2  square  inches. 

Gauged  length,  150". 

Counterweighted  at  middle. 


Applied  loads. 

In  ganged  length. 

DeHeotions  at 
middle. 

Remarlcs. 

1 

Total. 

Per  Muarn 
inch. 

Compreii- 
Bion. 

Inch. 

0. 
.0085 
.0171 
.0262 
.0360 
.0444 
.0534 
.0629 
.0719 
.0814 

Set. 

Iloriaon- 
tal. 

Vertical. 

PoundM. 
10,220 
20,440 
30,660 
40,880 
51.100 
81.320 

Pounds. 

100 

200 

300 

400 

600 

600 

700 

800 

900 

1.000 

100 

1,100 

1,200 

1,300 

1,400 

1,500 

1,600 

1,700 

1,800 

1,900 

2.000 

100 

100 

2,100 

2.200 

2,300 

2,400 

2.500 

2,000 

2,700 

2.800 

2.900 

3.000 

100 

3,100 

3,200 

8,300 

3,400 

3,500 

3,600 

8,700 

Inch. 
0. 

Inch. 
0. 

.01 
.01 
.01 
.01 

0. 
.01 
.01 
.01 
.02 
.02 
.02 
.02 
.02 
.03 
.04 

0. 

+.01 
.05 
.05 
.06 
.06 
.06 
.07 
.07 
.07 
.08 
.08 
.02 
.08 
.08 
.09 
.09 
.09 
.09 
.00 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 
-.01 

0. 

0. 

0. 

-.01 
—.01 
-.01 

0. 

—.01 
—.01 
-.02 
—.02 
—.02 

0. 
—.03 
-.04 
—.06 
—.09 
—.11 
—.18 
—.30 

InitiHl  load. 

{E-^1.839,000    pound!   per 
S    square  inch. 
Reeled  16  hours. 

71,540 

81,760 

01,980 

102.200 

10,220 

112.420 

122,840 

132,860 

143,080 

153,300 

183,520 

173,  740 

183.080 

104.  180 

.0001 

.0003 
.0999 
.1091 
.1183 
.1278 
.1377 
.1487 
.1563 
.1660 
.1755 

1    204,400 
10.220 

.0017 
.0032 

214.020 
1    224,840 

.1000 
.2005 
.2101 
.2202 
.2299 
.2413 
.2511 
.2025 
.2724 
.2841 

1 

TTUimate  strength. 

1    236,080 

,    245,280 

255  500 

285.720 
275.  IMO 
286  160 

296  380 

306,800 

10,220 

318,  820 

.0115 

.2980 
.3104 
.3279 
.3490 
.8760 
.4180 
.4880 

327,040 

337  280 

347.480 
357.700 
387.920 
378, 140 

Failed  by  triple  flexure, 
post. 


Fibers  omshed  near  middle  of  length  of 
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DOUOLAS   FIR   WOOD. 


No.  1407. 


Marks,  No.  6. 

Weight,  260  ponnd8=34.3  x>onn(l8  per  cubic  foot. 

Specific  gravity,  .5488. 

Rate  of  growth,  12  rings  i>er  inch. 

Sectional  area,  81.77  square  inches. 

Gauged  length,  100'^ 

Counterweighted  at  middle. 


Applied  loads. 

In  ganged  length. 

Denootions  at 
middle. 

. 

Total. 

Per  sqnare 

iDOh. 

Compre«' 
Bion. 

Sot. 

Horizon- 
tal. 

Vt'rticaL 

Pound*. 
8.177 
16.864 
24,631 
32,706 
40,886 
49,062 
67,239 
65,416 
73,693 
81,770 
8,177 
89,947 
98,124 
106,801 
114,478 
122,655 
1:M),832 
139,009 
147, 186 
156,363 
163,640 
8,177 
171,717 
179,894 
188,071 
196,248 
204, 425 
212, 602 
220,779 
228,956 
237,133 
245,  310 
204,426 
163.540 
122.655 
81,770 
40,885 
8,177 
40,886 
81,770 
122,655 

Pound*. 

100 

200 

800 

400 

500 

600 

700 

800 

900 

1,000 

100 

1,100 

1,200 

1,800 

1.400 

1,600 

1,600 

1,700 

1,800 

1,900 

2,000 

100 

2,100 

2,200 

2,300 

2,400 

2,500 

2,600 

2,700 

2,800 

2,900 

3,000 

2,500 

2,000 

1,500 

1,000 

600 

100 

500 

1,000 

1,500 

2,000 

2,500 

3,000 

3,000 

3.100 

3,200 

3,300 

3,400 

3.500 

8,600 

Inch. 

0. 

.0050 
.0100 
.0153 
.0209 
.0262 
.0321 
.0379 
.0434 
.0494 

IneK 
0. 

Inch, 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

o; 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 
.01 
.01 
.01 

Tneh, 

0. 

0. 

0. 

0. 

0. 

0. 

0. 
.01 
.01 
.01 

0. 
.01 
.02 
.02 
.02 
.02 
.02 
.02 
.02 
02 

Initial  load. 

—.0008 

.0648 
.0608 
.0666 
.OTia 
.0780 
.0841 
.0902 
.0960 
.1020 
.1080 



o"''  L^''::^Ji^?l?KJ»•-"^•^•' 

-.0002 

.1131 
.1195 
.1256 
.1318 
.1387 
.1450 
.1523 
.1687 
.1656 
.1726 
.1442 
.1145 
.0850 
.0651 
.0250 

.02 
.02 
.02 
.03 
.03 
.03 
.03 
.03 
.03 
.03 

After  1  nilnnte. 
UlUmate  stcength. 

1 

.0024    1        0. 

0. 

.0240 
.0530 
.0824 
.  1123 
.1426 
.1720 
.1740 
.1836 
.1926 
.2040 

.01 

.08 

253.487 
261,664 
269,841 
278,  018 
286,195 
294.372 

.01 
.01 
.03 
.06 
.08 
.00 

.03 
.03 
.02 
.01 
.01 
—.03 

Fibers  crushed  3"  from  end  of  the  post  at  a  place  whore  the  grain  of 
the  wood  was  wavy. 


DOUGLAS   FIR   WOOD. 
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No,  1408. 


22^-6'* 


Marks,  No.  8. 

Weight,  396  pounds  =  30.8  poandH  per  cubic  foot. 

Specific  gravity,  .5888. 

Rate  of  growth,  11  rings  i>er  incb. 

Sectional  area,  123.87  square  inches. 

Ganged  length,  100". 

Goanterweighted  at  middle. 


Applied  loads. 

In  gauged  length. 

DeAoctiona  at 
middle. 

KemarkH. 

TotaL 

Per  Booare 

Compres- 
hIou  . 

S4't. 

0. 

Horizou- 
tal. 

Vertical. 

Pounds. 
12,387 
24.774 
37,161 
40,548 
61,035 
74,322 
86,709 
90,096 

PoundM. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

100 

1,100 

1,200 

1,300 

1,400 

1,500 

1,600 

1,700 

1,800 

1,900 

2,000 

100 

2,100 

2,200 

2,300 

2.400 

2,500 

2.600 

2,700 

2,800 

2,900 

3,000 

100 

3,100 

8,200 

3,300 

8,400 

3,500 

3,600 

3,700 

3,800 

3,800 

3,800 

3,800 

3.000 
3,900 
3.900 

Ineh. 

0. 
.0035 
.0076 
.0128 
.0179 
.0231 
.0286 
.0340 
.0396 
.0450 

Inoh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0 
0. 
0. 

e. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 
—.01 
-.01 
-.01 
-.01 
-.01 
—.01 
-.01 

0. 

Inch, 

0. 

0. 

0. 

0. 

0. 
.01 
.01 
.01 
.01 
.01 

0. 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 

0. 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

Initial  load. 

>K  =  1,864,000    pounds 
S    miaare  incb. 

After  1  minute. 
After  2  mlnatea. 
After  5  minutes. 

Ultiniato  strength. 
After  2  ininntes. 
After  4  minutes. 

per 

111,483 
123.870 
12,387 
136,257 

— .  0020 

.0500 
.0550 
.0615 
.0674 
.0729 
.0790 
.0849 
.0908 
.0065 
.1020 

148,644 
161, 031 
173,418 
185,805 
108, 192 
210, 570 
222,966 
235.353 
247,740 

12,387 
260,127 
272, 514 
284,901 
207,288 
300,675 
322,062 
334,440 
»6,836 
350,223 
371,610 

12,887 
383,997 
306,384 
408,771 
421, 158 
433,545 
445.932 
458, 319 
470,706 

—.0005 

.1072 
.1136 
.1192 
.1251 
.1311 
.1380 
.1438 
.1496 
.1550 
.1626 

.0015 

.1673 
.1755 
.1837 
.1914 
.2005 
.2107 
.2203 
.2390 
.2440 
.2480 
.2565 

.2701 
.2825 
.2944 

::::::::::i ::::::"" 

0. 

+  .01 
.02 

0. 

0. 
0. 
+.05 

483,003 

t          .06 

Fibers  began  to  crush  at  middle  of  post. 
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DOUGLAS   FIB   WOOD; 


No.  1409, 


Marks,  No.  IG. 

Weight,  292  x>ound82=:33  {tonndH  per  cubic  foot. 

Specific  gravity,  .5280. 

liate  of  growth,  10  riDgs  i>er  inch. 

Sec^tional  area,  101.91  nqnare  inches. 

(laugecl  length,  100", 

Couiiterweighted  at  middle. 


Applied  1<M<U. 

lu  gauged  leogths. 

DeflecUons  at 
middle. 

_. 

Total. 

Per  HouAre 
inch. 

CampTeii- 

aiou. 

Inch. 
0. 
.0070 
.0142 
.0310 
.0284 
.0354 
.0427 
.0498 
.0670 
.0644 

«^4.         Horizou* 

Vertical. 

Jneh. 
0. 
0. 

0. 

I 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
0. 

0. 

Pound: 
10, 101 
20  882 

Pounds. 

100 

200 

300 

40O 

500 

600 

700 

800 

900 

1,000 

100 

1,100 

1.200 

1,300 

1.400 

1,500 

1,600 

1,700 

1.800 

1.000 

2,000 

100 

2,100 

2.200 

2.300 

2.400 

2,500 

2,600 

2,700 

2.800 

2,000 

3,U00 

100 

2,000 

1.867 
2,000 
100 
1,000 
2,000 
3,000 
3,000 

2,000 
1,000 
100 
1.000 
2.000 
3,000 
3.100 
8.200 
3,300 
3,400 
3. 400 

Jneh. 
0. 

Jnth. 

I 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
.01 

.01 
.01 
0. 

Initial  load 

>B=rl,3flB,000    pounds    per 
S    aqoareineli. 

so!  573 
40,764 
50,955 
61,  146 

71.387 

81  528 

01,710 

101.  910 

10  191 

.0007 

112  101 

.0710 
.0787 
.0864 
.0985 
.1009 
.1082 
.1157 
.1231 
.1308 
.1384 

122.  292 

132  483 

143.  674 

152.  K65 

16:),  056 

173.  247 

183,438 

193  620 

203.  820 

10. 191 

.0020 

214.  Ull 

.1449 
.1525 
.1602 
.1680 
.1755 
.1834 
.1914 
.1990 
.2076 
.2176 

224,202 
234,  303 

244.584 

2,S4.  775 

264.966 

275.  157 

285.348 

295.  539 
305,730 

10. 191 

.0060 

203,820 

.1427 

.1419 
.1515 

Rented  16  hoara,  dniingwhirb 
time  the  load  feU  to  190.300 
ponuda. 

After  1  minnto. 
After  3  minute*. 

190,300 

203.820 

10, 191 

.0135 

101,910 

.0766 
.1500 
.2255 
.2285 

.1671 
.0830 

203,  820 

305,730 

.01 

0. 

203,820 

101,910 

10,  191 

.0158 

0. 

0. 

101,910 

.0796 
.1539 
.2315 
.2464 
.2712 
.3040 
.3610 
.4170 

203.820 

305, 7:to 

315,  921 

.01 
.01 
.01 

0. 

0. 

0. 

0. 

0. 

-.04 
-.10 

826.112 

836,303 

Fibers  crushed  near  middle  of  Ieii.trtli  of  iwst 


BRICKS ^l^BANSVBKSK    TESTS. 


4l^» 


Bbioes  feom  the  Kkw  England  Steam  Bbiok  Company, 
PoviDENCE,  B,  I. — ^Contiimed. 

[Works  at  Borriugton  and  Naj-att,  B.  I.] 
HABD  BODY  BRICK  FROM  YARD  NO.  2. 


No.  of 
test 

Distance 
between 

end 
supports. 

Remarks. 

Breadth. 

Depth. 

Total. 

Modulus 
of  rup- 
ture, R. 

339 

InehM. 
6.00 

3.68 

Inches. 
2.42 

Ptnmda, 
3.886 

PoundM. 
1,414 

SMOOTH-CUT  PAVING  BRICK. 

340            6.00 

3.68 

2.35 

4,595 

2,233 

PAVING  BRICK. 

341 
942 

6.00 
6.00 

3.75 
3.72 

2.36 
2.39 

3,790 
3,398 

1,633 
1,440 

IJRICKS  FROM  THE   SAYRE   &  FiSHER  COMPANY,  SAYREVILLE,  N.  J. 
LIGHT  CHOCOLATE  COLOR,  NO,  71. 


No.  of 

test. 


Distance 
between 

end 
supports. 


IneheM. 
6.00 


DiniGnsions. 


Breadth.  I  Depth. 


InehM.      InehM, 
3.06    I        2.28 


Uliiniato  strength. 


Total. 


Pound*. 
2,405 


M(h1u1u8 
of  rup- 
ture, R. 


Pounds, 
1,051 


Remarks. 


353  10.00 


4.04 


BUFF  SPECKLED.  No.  27. 
1.53 


829  1,315       12' brick. 


BUFF  SPECKLED,  No.  33. 


354 


10.00 


1.50 


1,843       12"  brick. 


Paving  Brick  from  Grant  Brick  Company,  Franklin,  Pa. 


No.  of 
teat. 

Distance 
between 

end 
supports. 

Dimensions. 

Ultimate  strength. 

Breadth. 

Depth. 

Total. 

Mo<lulns 
of  rap- 
ture, R. 

Remarks. 

886 

Inches. 
6.00 

Inches. 
4.00 

Inches. 
2.41 

Pounds. 
6.835 

Pounds. 
2,580 
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Lateral  expansion  determinations  under  endwise  compression  loads, 
(iauged  length,  l"y  taken  18"  from  south  end  of  the  post 


Applied  loadR. 

In  g»iiged  h*n;{tli. 

DeflectioDS  at 
middle. 

T.......    ''-;x'" 

Laterml 

expan- 

aioQ. 

Set. 

Horison- 
tal. 

Vertical. 

Remarks. 

K,048 

Voxind*. 

100 
1.000 
2.000 
3,000 
2,000 
1.000 

100 

Inch. 

0. 
.0015 
.0031 
.0053 
.0U35 
.0016 

Inch. 
0. 

Inch. 

Ineh, 

M)  48u 

IGU.  {MO 

241,440 

1(10.060 

>^0. 481) 

8,018 

.0001 

(laiiged  length,  7"  at  middle  of  length  of  post. 


Ajiplied  loadK. 

In  gauged  length. 

Deflections  at 
middle. 

•'■•"-•  ^''^^.X'" 

Lotcml 
expan- 
sion. 

Sot. 

Hori. 
sontal. 

Vertical. 

Remarks. 

I'oundt.   '     Potindi. 
8. 048                   lUO 

Ineti, 

0. 
.0007 
.OOIC 
.0024 

liUh. 

0. 

Inch. 

Inch, 

Initial  load. 

80,480 

1,000 

2,000 

3,000 

100 

100,960 

2(1,440 

8,  048 

.0001 

DOUGLAS   FIR   WOOD. 

Ganged  length,  1"  taken  18'^  from  north  end  of  post. 
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Applied  loads. 

In  gmnged  length. 

Deflections  »t 
middle. 

Remarks. 

Total. 

'^"iir" 

Latenl 

Set. 

Horiion* 
tal. 

Vortical. 

Ponndt. 
8,048 
80,480 
100,960 
241,440 
100,960 
80,480 
8,048 

Pound*. 

100 
1.000 
2,000 
3,000 
2,000 
1,000 

100 

.0006 

.0014 
.0032 
.0014 
.0006 

Inch. 
0. 

Inch, 

Jfidk. 

Initial  load. 

—.0001 

Ganged  length,  V  taken  3  feet  from  south  end  of  post. 


Applied  loads. 

In  ganged  length. 

Deflections  at 
middle. 

Remark  8. 

Total. 

Persqinare 

Lateral 

•ST- 

Set. 

Horison- 
tal. 

Vertical. 
Inch. 

PmmdM, 
8,048 
80.480 
100,960 
241,440 
160,960 
80,480 
8,048 

342,000 

Poimd#. 

100 
1,000 
2,000 
8,000 
2.000 
1,000 

100 

4,249 

Inch. 

0. 

.0005 
.0012 
.0024 
.0010 
.0003 

Inch. 
0. 

IneK. 

Initial  load. 
ITUimate  strength. 

-.0001 

Fibers  crushed  12"  from  the  north  end  in  an  oblique  direction  ^icross 
the  stick. 
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DOUGLAS  FIR  WOOD. 


No.  1411. 


= — F=^ 

Marks,  No.  8. 

Weight,  246  poand8=r34.6  ])oaiids  por  cubic  foot. 

Specific  gravity,  .5536. 

Bate  of  growth,  11  rings  per  inch. 

Sectional  area,  122.86  square  incites. 

Oauged  length,  50'^ 

Not  counterweights. 


Applie 
Total. 

dlonds. 
PerBqaaro 

In  gaiiKcd  Ungib. 

UefloctioiM  »i 
middle. 

Ken«rk«. 

ComprM- 
•ion. 

Sol. 

Horicon- 
tal. 

Inch. 
0. 
0. 

Vertteml. 
Inch. 

Pounds. 
12,280 
24,572 
30,858 
48. 144 
01,430 
73, 710 
80,002 
08.288 

110.574 

122.800 
12.280 

122,800 

Pounds. 

100 

200 

300 

400 

600 

000 

700 

800 

000 

1.000 

100 

1,000 

1,000 

100 

1,000 

1,100 

1,200 

1.300 

1.400 

1.500 

1,000 

1,700 

1,800 

1.000 

2,000 

100 

2,100 

2,200 

2,300 

2.400 

2,500 

2.000 

2,700 

2,800 

2,000 

8.000 

2,000 

1,000 

100 

1,000 

2,000 

3,000 

3,100 

3,200 

3.300 

3.400 

3,500 

3,000 

2,500 

2,000 

1.600 

1,000 

100 

Inch. 
0. 

.0030 
.0001 
.0001 
.0120 
.0140 
.0170 
.0208 
.0230 
.0204 

Jnek. 
0. 

loitittl  \(mA. 

0.                0. 
0.                0. 
0.         I        0. 
0.                 0- 

0. 
0. 
0. 

0. 
0. 
0/ 

0.       !      0. 

0.          !        0. 

.0007 

.0200 
.0284 

Afti»rfliuUininKloMl  16  hoars.  . 

12,280 
122,800 
135, 140 
147,432 
150, 718 
172,004 
184,200 
100, 670 
208,802 
221, 148 
283,434 
245,720 

12,280 
258.000 
270,292 
282,578 
294,804 
307,150 
319,430 
331,722 
844,008 
350.294 
808,580 
245,720 
122.800 

12.280 
122.880 
245, 720 
808.580 
380.800 
398, 152 
405,438 
417,724 
430.010 
308.580 
307.150 
245,720 
184,200 
123,800 

12.280 

.0020 

.0280 
.0309 
.0338 
.0307 
.0306 
.0424 
.0453 
.0483 
.0500 
.0530 
.0509 

0. 
0. 
0. 
0. 

a. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

\K=^1,743.000    pounds  p*» 
/    aqnaro  Inch. 

.0024 

.0505 
.0020 
.0055 
.0083 
.0714 
.0748 
.0772 
.0804 
.0830 
.0800 
.0584 
.0301 

.0034 

.0290 
.0570 
.0808 
.0890 

.mm 

.0000 
.1011 
.1056 
.0923 
.0780 
.0036 
.0489 
.0341 

0. 
0. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 
0. 

1 

.0058 

DOUGLAS   FIR   WOOD. 


557 


Lateral  expaum>n  determinations  under  endwise  compression  loads. 
Gauged  length,  0^'^  taken  at  middle  of  length  of  post. 


AppUed  loads. 

In  ganged  length. 

Deflections  at 
middle. 

BeuMTka. 

Total. 

Pounds. 
12.286 
122,860 
245,720 
368.580 
430.  010 
n68.580 
245, 72U 
122,800 

PeraqiiAre 

Lateral 

Set. 

Inch. 
0. 

Horizon- 
tal. 

Vertical. 

Pounds. 
100 
1,000 
2.000 
3,000 
3,500 
3,000 
2,0U0 
1.000 

Inch. 
0. 
.0019 
.0040 
.0061 
.0072 
.0063 
.0044 
.0024 

Ineh, 

Inch. 

Initial  load. 

12,286    1              100 
122,860              1-000 

.0005 

.0023 
.0043 
.0068 
.0074 
.0065 
.0047 
.0027 

245.720 
368,580 
430,010 
368,680 
245,720 
122,860 
12,286 
122,860 
245.720 

2,000 
3,000 
3.500 
8,000 
2,000 
1,000 

100 
1,000 
1,000 
3,000 
2,000 
1,000 

100 
3.000 

.0007 

.0026 
.0045 
.0066 
.0047 
.0028 

368.560 

245.720 
irA860 
•  12,286 
368,580 

.0009 

.0007 



12,286    '              100 

.0000+ 



Ganged  length  9'',  taken  2V'  from  soath  end  of  i)ost  over  a  section  of 
the  w€^  having  a  wavy  grain. 


AppUed  loads. 

In  ganged  length. 

I^flectlonH  at 
middle. 

Remarks. 

Tot4d. 

Personare 
incii. 

Lateml 

Jneh. 
0. 
.0022 
.0046 
.0071 
.0083 
.0073 
.0060 
.0026 

Set. 

Horiaou- 

tAl. 

Vertical. 

Pounds. 

12,286 
122,860 
216.720 
368,580 
430, 010 
368,580 
245,720 
122,860 

12,286 

Pounds. 

100 
1,000 
2,000 
3.000 
3.500 
3,000 
2,000 
1,000 

100 

Jneh. 
0. 

Inch. 

iMh. 

Initialload. 

0. 

558  DOUGLAS  FIR  WOOD. 

Oauged  length,  9^',  taken  18^^  from  north  end  of  post 


AppliCHiloMlB. 

In  ganged  length. 

middle. 

BemarkB. 

Total. 

Per  square 
inch. 

Pounds. 

100 

1,000 

2.  (KM) 

Lateral 

expao- 

eioD. 

fneh. 
0. 

.0018 
.0038 
.0057 
.0066 
.0058 
.0038 
.0017 

Set. 

HoriBon- 
tal. 

Vertical. 

Pound*. 

12,2H6 

122.860 

245,  720 

Inch. 
0. 

Inck. 

Ineh. 

Initial  load. 

:i<(8,  580              'A  MH) 

41W.  UIO 

3,500 
3,000 
2,000 
1,000 
100 

368.  580 

245, 720 

122. 860 

12,286 

—.0001 

(iauged  length,  0'',  taken  4"  from  north  end  of  post. 


Applied  loadH. 


Total. 


Pound*. 

12,286 
122.860 
245,720 
268,580 
430, 010 
368.580 
245,720 
122,860 

12,286 
529,800 


Per  nq  uiu*o 
incli. 


Pound*. 

100 
1,000 
2,000 
3,000 
3,500 
3,000 
2,000 
1,000 

100 
4,312 


In  ganged  length. 


lateral 

expan- 

Rion. 


Ineh. 
0. 
.0028 
.0053 
.0074 
.0086 
.0076 
.0056 
.0030 


Set. 


Ineh. 
0. 


.0001 


DefleotionB  at 
middle. 


Horison- 


Ineh. 


Vertioal. 


Inch. 


Bemarks. 


Initial 


Ultimate  atrength. 


Fibers  crushed  21"  from  soath  end  of  post  at  a  section  containing 
wavy  grain. 


DOUGLAS   FIB  WOOD. 
No.  1412. 
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Ki<^4-H 


Marks,  No.  3. 

Weight,  198  x>oand8=33.8  pounds  per  cubic  foot. 

Si)ecifi<;  ij^^vity,  .6408. 

Rate  of  growth,  11  rings  per  inch. 

Sectional  area,  101.2  square  inches. 

Gauged  length,  60". 

Not  counterwcighted. 


Applied  loads. 


Total. 


Paundt. 

10.120 

20.240 

M>,3«0 

40,480 

60,600 

60,720 

70,840 

80,000 

91,08U 

101,  200 

10.120 

121,440 

141,060 

161,920 

182,100 

202.400 

10,120 

222,640 

242,880 

263.120 

283.360 

303,600 

10,120 

323.840 

344,080 

364,320 

:i84,560 

391,900 

10,120 

418,800 


,Per  Miiare 
I       loeh. 


Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

000 

1.000 

100 

1,200 

1,400 

1,600 

1,800 

2,000 

100 

2.200 

2,400 

2,600 

2,800 

3,000 

100 

3,200 

3,400 

3,600 

3,800 

3,872 

100 

4,138 


In  ganged  length. 


Com- 
pression. 


IfU!h. 

0. 

.0025 
.0055 
.0083 
.0112 
.0141 
.0160 
.0106 
.0224 
.0251 


.0306 
.0b64 
.0422 
.0478 
.0535 


.0604 
.0665 
.0714 
.0774 
.0838 


.0904 
.0081 
.1090 
.1250 
.1369 


Set. 


fnch. 

0. 


.0005 


.0014 


.0143 


BefleotJona  at 
middle. 


HoriKon- 
tal. 


Ifick. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

u. 
0. 
0. 


Vertical. 


Inch. 
0. 
0. 
0. 
0. 
0. 


0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

—.01 
—.01 
—.03 

0. 


T 


Kemarks. 


Initial  load. 


'B  =  1,792,000   pounds    per 
I      square  inch. 


Ultimato  strength. 


Fibers  crushed  14"  from  end  of  post  at  a  place  where  the  direction 
of  the  grain  was  oblique. 
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DOUGLAS   FIR   WOOD. 
No.  1409. 


—     i^e" 

Marks,  No.  IG. 

Weight,  292  pound8=:33  ponnds  per  cubic  foot. 

Specific  gravity,  .5280. 

Kate  of  growth,  10  rings  jter  iiicb. 

Se(;tional  area,  101.91  nqnare  inches. 

Gauged  length,  100''. 

Connterweighted  at  nnddle. 


Applied  loads. 


Total. 


Per  Mqiure 


Pound: 

Poundt. 

10, 191 

100 

20.382 

200 

30,573 

300 

40,764 

400 

90,965 

600 

61. 146 

600 

71,337 

700 

81,528 

800 

01,719 

900 

101,010 

1,000 

10,  101 

100 

112. 101 

1,100 

122.292 

1,200 

132.  483 

1.300 

143,  674 

1.400 

152.  865 

1,600 

163,056 

1.600 

173.  247 

1,700 

183,438 

1.800 

193,629 

l.DOO 

203.820 

2.000 

10, 191 

100 

214.  Ull 

2,100 

224,202 

2. 200 

234,393 

2,300 

244,584 

2.400 

254.  775 

2,500 

264,966 

2,600 

275, 157 

2,700 

285,348 

2,800 

295,  539 

2,900 

305, 730 

8,000 

10, 191 

100 

203,820 

2,000 

190,300 

1.867 

203,820 

2,000 

10, 191 

100 

101,910 

1,000 

203.  820 

2,000 

305.730 

3,000 

3,000 

203,820 

2.000 

101,910 

1,000 

10, 191 

100 

101,910 

1.000 

203,820 

2.000 

305,730 

3,000 

315, 921 

3.100 

826.118 

3,200 

836,303 

3,300 

3,  400 

3,400 

Itt  gauged  lengtlia. 


DeflecUona  at 
middle. 


Comprea- 
aion. 


Inch. 
0. 

.0070 
.0142 
.0210 
.0284 
.0354 
.0427 
.0498 
.0570 


.0710 
.0787 
.0864 
.0985 
.1009 
.1082 
.1157 
.1231 
.1308 
.1384 


.1440 
.1525 
.1602 
.1680 
.1755 
.1834 
.1914 
.1990 
.2076 
.2175 


.1427 


.1419 
.1515 


.0766 
.1600 
.2255 


.1671 
.0830 


.0796 
.1639 
.2316 
.2464 
.2712 
.3040 
.3610 
.4170 


Set. 


Inch. 
0. 


.0007 


.0020 


,  Horizou- 
I      tal. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
.01 


.0136 


.0168 


.01 
.01 


.01 


.01 
.01 
.01 
0. 

0. 


Vertical. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


0. 

0. 

0. 

-.04 
-.10 


Initial  1 


*E=rl,38B,000     poiinda    per 
I    aqnaro  inoh. 


Rented  16  honra,  daring  which 
time  Uie  load  fell  to  190,3(i0 
poiittds. 


Aflfr  1  minnie. 


UKtmate  atfeagth. 
After  3  minntea. 


Fibers  cruslied  near  middle  of  lon^^tli  of  iwst. 


DOUGLAS  FIB  WOOD. 
No,  1410. 
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s^-iiTa 


Marks,  No.  6. 

Weight,  176  pottnd8=i31.5  x>onnds  per  cubic  foot. 

Specific  gravity,  .6040. 

Rate  of  growth,  12  rings  per  inch. 

Sectional  area,  80.48  square  inches. 

(;auge4l  length,  100''. 

Not  counterweighted. 


Applied  loads. 


1 


Total. 


Pounds. 

8,048 

16,  OM 

^,144 

32,102 

40,240 

48,288 

50.336 

64,384 

72,432 

80,480 

8.048 

88,528 

116,576 

104,624 

112,672 

120,  720 

128,768 

136,816 

144,864 

152,  912 

160,960 

8.048 

169,208 

177.066 

185,104 

193, 162 

201,200 

209,248 

217,296 

225,344 

233,392 

241,  440 

201,200 

160,960 

120,720 

80,480 

40,240 

8,048 

40,240 

80,480 

120, 720 

160,960 

201,200 

241,440 


201,200 
160,960 
120,720 
80,480 
40,240 
8,048 


Per 


fl<ra«re 
Dcn. 


In  gftuged  length. 


incl 


Pounds, 

100 

200 

300 

400 

500 

600 

700 

800 

000 

1,000 

100 

1,100 

1,200 

1,300 

1,400 

1,500 

1,600 

1,700 

1.800 

1,900 

2,000 

100 

2,100 

2,200 

2,300 

2,400 

2,500 

2,600 

2,700 

2,800 

2,000 

3,000 

2,500 

2.000 

1,500 

1,000 

500 

100 

500 

1,000 

1,500 

2,000 

2,500 

3,000 

3,000 

2,500 

2,000 

1,500 

1.000 

500 

100 


Compres- 
sion. 


Inch. 
0. 
.0050 

.oiai 

.0150 
.0214 


.0435 
.0490 


.0542 
.0601 
.0657 
.0715 
.0777 
.0834 
.0890 
.0947 
.1002 
.1063 


.1110 
.1171 
.1233 
.1204 
.1354 
.1415 
.1474 
.1534 
.1508 
.1660 
.1383 
.1098 
.0813 
.0526 
.0240 


.0230 
.0511 
.0792 
.1079 

.  vm 

.1664 
.1759 
.1477 
.1191 
.0906 
.0611 
.0812 


Set. 


Inch. 
0. 


.0006 


+.0002 


.0015 


.0079 


Deflections  at 
middle. 


Ilorizon- 
tal. 


Iwh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Vertical. 


Ineh. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 
.01 
.01 
.01 
.01 
.01 

0. 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 


Remarlcs. 


.01 


IniUal  load. 


E  =  l,791,000  pounds   per 
square  inch. 


After  sastaining  load  1  hour. 
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DOUGLAS   FIB  WOOD. 


No.  1414. 


e'—eH'os 


Murks,  No.  5. 

Weight,  114  pounds =30.6  ])ound8  i>er  cubic  foot. 

Specific  gravity,  .4890. 

Rate  of  growth,  12  rings  per  inch. 

Sectional  area,  80.47  square  inches. 

Gauged  length,  50". 


Applit 

ToUl. 

Pounds. 

8,047 
16,094 
32,188 
48.282 
64,  376 
80,  470 

8,047 
96,564 
112,  658 

Ml  loads. 

Pemquore 
iuch. 

Pounds. 

100 

200 

400 

600 

800 

1,000 

100 

1,200 

1,400 

1,400 

1,600 

1,800 

2,000 

■  2.200 
2,400 
2.600 
2,800 
3,000 

100 
3.  200 
3,400 
3, 600 
3.800 
4,000 

100 
4,100 
4,200 
4,300 
4,400 
4,500 

100 
4,600 

In  gau^e 
Coniprea- 

HlOIl. 

d  loDgth. 

Deflections  st 
middle. 

Remarks. 

Set. 

Inch. 
0. 

Horizon- 
tal. 

Inch. 
0. 

Vertical. 

Inoh. 
0. 

Inch. 
0. 

.0020 
.0070 
.  0121 
.0174 
.0223 

IniUal  load. 

Alter  one-b«3f  hour. 

K==  1,904,000    poundu 
squaro  inch. 

TTltimato  strength. 

1 

I 

, 

0. 

i 

.0276 
.0331 
.0338 
.0304 
.0448 
.0409 

.0553 
.0A09 
.0665 
.0719 
.0775 

1 

( 

128,  752 
144, 846 
160,040 

177,  034 
103, 128 
209,  222 
225,  316 
211,410 

8.047 
257.  ,'>()4 
273.  598 
289.  602 
305,  786 
321,  880 

8,047 
329,027 
337,  974 
346,  021 
354,068 
362,  115 

8,047 
370, 162 

V<T 

1 

.(K)18 

1 

.  oh:j2 

.  0890 
.  0953 
.  1024 
.1098 

.0044 

.ii.^i 

.1199 
.  1250 
.1309 
.1378 

.0125 

.1470 

. 

Fibers  crushed  10"  from  end  of  post. 


DOUGLAS   FIE   WOOD. 
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K2S?H  H —      tf'-r.'Jw 

Marks,  No.  32. 

Weight,  99  pouiid8=33.6  pounds  per  cubic  foot, 

Specific  gravity,  .5376. 

Bate  of  growth,  12  rings  per  inch. 

Sectional  area,  63.6  square  inches. 

Gauged  length,  50''. 


Applied  loadH. 

In  gauged  length. 

Deflections  at 
middle. 

Bemarks. 

Total. 

Pounds. 

6,360 

12,720 

25,440 

38.160 

50.880 

63,600 

6,360 

76,320 

89,040 

101,760 

114, 480 

127,200 

6.360 

139,920 

152,640 

165,360 

178,080 

190.800 

6.360 

203,520 

216.240 

228.960 

241,680 

254,400 

6,360 

260,760 

267,120 

273,480 

270,840 

286,200 

292,560 

294,200 

Per  iMinare 
incii. 

Pounds. 

100 

200 

400 

600 

800 

1,000 

100 

1,200 

1,400 

1,600 

1,800 

2,000 

100 

2,200 

2,400 

2,^0 

2,800 

3,000 

lOO 

3,200 

3,400 

3.600 

8.800 

4,000 

100 

4,100 

4,200 

4,300 

4,400 

4.500 

4,600 

4,626 

Compres- 
sion. 

Set. 

Horizon- 
tal. 

VerUcal. 

Inch, 
0. 
.0034 
.0099 
.0160 
.0220 
.0280 

Inch. 
0. 

Inch. 

Inch. 

Initial  load 

)K-=^  1,675,000    pounds    per 
3     square  inch. 

Ultimate  strength. 

.0008 

.0341 
.0399 
.0459 
.0515 
.0578 

.0011 

.0624 
.0094 
.0754 
.0815 
.0883 

.0026 

.0942 
.1008 
.1090 
.1166 
.1272 



1 

1 

.0085 

.1333 
.1401 
.1515 
.1608 
.1836 
.2075 

Fibers  crushed  near  middle  of  length  of  post  and  8''  from  end.  The 
wood  opened  along  an  oblique  seasoning  crack  between  the  places 
where  the  fibers  were  crushed. 
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DOUGLAS   FIR   WOOD. 
No.  1416. 


K-J<?r(77H 


^'-^94 


Marks,  No.  16. 

Weifi^ht,  96  pouiid8=32.3  pounds  per  cubic  foot. 
Specitic  gravity,  .5168. 
Rate  of  growth,  10  rings  per  inch. 
Sectional  area,  102.6  square  inches. 

Ultimate  strength,  409,200  ]>ouuds=3,988  pounds  per  square  inch. 
Fibers  crushed  along  the  middle  part  and  11 '^  from  one  end  of  the 
post. 

No.  1417. 


\^€rj3M 


3''4'' 


Marks,  No.  6. 

Weight,  57i  i)ound8=31.1  iK)unds  per  cubic  foot. 

Specific  gravity,  ,4976. 

Kate  of  growth,  12  rings  per  inch. 

Sectional  area,  79.75  square  inches. 

Ultimate  strength,  375,200  pounds=4,705  pounds  per  square  iuch. 

Fibers  crushed  11"  from  the  end  of  the  post. 


DOUGLAS  FIB   WOOD. 
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EXPANSION  AND  CONTRACTION  OF  WOOD. 


669 


OAK  AHD  FIHE  WOOD. 

Tests  made  with  three  samples  each  of  well-seasoned  red  oak  and 
white  pine. 

Of  the  red  oak  samples,  No.  1  was  observed  approximately  in  a  radial 
direction  with  reference  to  the  growth  of  the  tree — that  is,  the  expan- 
sion and  contraction  were  measured  at  right  angles  to  the  rings  of 
growth. 

In  sample  Ko.  2  the  direction  observed  was  approximately  tangential 
or  nearer  parallel  to  the  rings  of  growth.  The  rings  were  irregular  in 
direction,  hence  the  observations  could  not  strictly  show  the  relation 
of  radial  and  tangential  changes. 

Sample  No.  3  was  taken  lengthwise  the  grain. 

In  the  white  pine  samples,  No.  1  was  taken  radially  and  No.  2  quar- 
tering with  the  grain,  while  No.  3  was  a  lengthwise  specimen. 

Gauged  lengths  of  5  "  each  were  established  on  the  two  opposite  sides 
of  the  specimens  by  means  of  tacks  driven  into  the  wood  sidewise  the 
grain. 

In  conjunction  with  the  measurements  of  the  samples  they  were  also 
weighed;  hence  the  results  will  indicate  the  amount  of  moisture 
absorbed  during  tJie  time  observations  were  carried  on. 

The  samples  were  from  well-seasoned  stock  which  had  been  in  store 
at  Watertown  arsenal. 

Form  of  specimens, 

Gcoiffed  length  J," 


>tN  — 


:?"? 


^' 


Samples  cut  from  sticks  that  had  been  seasoning  in  storehouse  about 
30  years. 

Dimensions  and  Weights  op  Sticks  when  Received  prom 
Cahpenter's  Shop. 

WHITE  PINE. 


No.  of 
sample. 

Gauged  lenj^th. 

Weight. 

A. 

Inches. 
5.0115 
5.0012 
5.0001 

B. 

Inches. 
5.0010 
4.9998 
5.0071 

Meau. 

InehM. 
5. 0062 
5.0005 
5.0036 

1 
2 
3 

Orams. 
58.0 
59.9 
60.4 

RED  OAK. 


1 

2 
3 

4.9875 
4.9895 
4.9921 

4.9881 
4.9894 
5.0090 

4.9878 
4.9894 
5.0005 

111.7 
108.8 
104.8 
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EXPANSION   AND    CONTRACTION   OP   WOOD. 


Samples  ox|M)sed  over  niglit,  1(>  hours,  in  a  damp,  foggy  atmosphere 
Thoy  were  under  shelter  of  a  board  roof  and  rested  on  a  wire  screen. 


WUITE  PINK 

• 

No.  of 
siAmple. 

Gao^  length. 

Total. 

Weight. 

A. 

Inchft. 
5. 04:{9 
5.0050 
5.0007 

B. 

__ 

Inc?ifS. 
5. 0240 
5.0023 
5.0071 

Moan. 

Inehea. 
5.0339 
5.U01 
5. 0039 

Total 
gain. 

Inch. 
.0277 
.0026 
.0003 

ToUl 
loss. 

Ituh. 

Total 
gain. 

Gram*. 

2.7 
1.4 

0  8 

Total 
loM. 

1 

Oram*. 
60.7 
61.3 
61.2 

Oramt. 

2 

3 



KKl)  OAK. 

2 
3 

5.0075 
5.0117 
4.90(4 

5.0^7 
5.0084 
5.0100 

5.0006 
5.0H)0 
5.002J 

.0188 
.0200 
.0017 

114.3 
111.6 
106. .". 

2.6 

2.7 
1.7 

... 

Samples  siispoiuled  over  steam  boiler  3.V  hours  in  air  at  t4)mi)erature 
of  lL>r)0  F, 

WHITE  PINE. 


I 

I  No.  of 
j  Hainple. 


(lauj^cMl  length. 


A. 


lncht'.s. 
4. 9980 
4.9095 
4.9906 


B. 


Incfien. 
4. 9872 
4.9991 
5.0068 


Meim. 


IncheM. 
4.9026 
4.9903 
5.0032 


Total 
g»in. 

h,eh. 


Total 

loMH. 


Inch. 
.0136 
.0012 
.0004 


Total. 


Grain*. 
56.1 
59.0 
59.8 


Wi-i-ht, 


TolJil 
giiiii. 


Total 


REI>  OAK. 


1  4. 0474 

2  4. 9484 

3  4. 989H 


4.9543 
4.0432 
5.  0081 


4.9508 
4.9458 
4.9989 


.0370 
.0436 
.0016 

109.4 
106.7 
103.5 

iiratnt. 
1.9 
0.9 
06 


2." 
2.1 
1.3 


Samples  exposed  4  hours  in  open  air,  cloudy  weather,  over  bo.x  of 
thawing  snow. 

WHITE  PINE. 


No.  of 
nauiiilft. 

1 
2 
3 

Gauged  Icn^b 

Total 
ffain. 

Inch. 

Total 
loss. 

Inch. 
.0016 
.0007 
.0004 

Weight. 

A. 

Inchft. 
5.0093 
5.0002 
4.9997 

IK 

Moan. 

Inches. 
5.0046 
4.9998 
5.0032 

ToUl. 

Total        ToUl 
gain.     1     »«"• 

4.9999 
4.9995 
5.0067 

Qramt, 
57.4 
59.0 
60.2 

GramM. 

Gram. 
0.C 

0.3 

0.2 

_- 

RE 

DOAK. 

.0381 
.0440 
.0016 

110.8 
107.6 
104.1 

1 
2 
3 

4.9461 
4. 9475 
4.9892 

4.9534 
4.9434 
5.0066 

4.9497 
4.9454 
4.9969 

""         1        1.4 

::::::::  -1    H 

^.j        0.1 

1 
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Samples  exposed  two  nights  and  one  day  in  the  open  air  under  RheK 
ter  of  a  board  roof.  Temperature  ranging  from  about  28°  to  40°  F. 
Clear  weather  prevailing. 


WHITE  PINB. 


Xo.of 
sample. 

Ganged  length. 

Weight. 

A. 

B. 

Mean. 

Total 
gain. 

Total 
loss. 

Total. 

Total 
gain. 

Total 
loss. 

1 
2 
8 

Inehss. 
5.0232 
5.0020 
5.0003 

Inehss, 
5. 0117 
5.0011 
6.0075 

Inches, 
6.0174 
5.0015 
6.0030 

Inch. 
.0112 
.0010 
.0003 

Inch. 

Oramg. 
68.7 
60.2 
60.5 

Orams. 
0.7 
0.3 
0.1 

Orams. 

BED  OAK. 


1 

2 
3 

4.9612 
4.0633 
4.9808 

4.9668 
4.9610 
6.0001 

4.9640 
4.0621 
4.0904 

.0288 
.0273 
.0011 

110.7 
109.0 
104.6 

1.0 

0.2 

0.2 

Samples  expbsed  4  hours  in  steam-box. 

WHITE  PrNE. 


No.  of 
sample. 

Ganged  length. 

Weight. 

A. 

B. 

Mean. 

Total 
gain. 

Total 
loss. 

Total. 

Pounds, 
76.7 
73.5 
70.5 

Total 
gain. 

Total 
loss. 

Pounds. 

1 
2 
3 

Inches, 

Inches. 

Inches. 

Inch, 

IfVCh. 

Pounds, 
18.7 
13.6 
10.1 

RED  OAK. 


1 

2 
3 

132.8 
126.5 
120.5 

21.1 
17.7 
15.7 

Samples  exposed  7  hours  total  in  steam-box. 

WHITE  PINE. 


No.  of 
Hample. 

Ganged  length. 

Weight. 

A. 

B. 

Mean. 

Inches. 
5.0523 
5.0062 
5.0061 

ToUl 
gain. 

Total 
loss. 

Total. 

Total 
gaiu. 

Poujids. 
21.2 
16.1 
11.6 

Total 

1088. 

1 
2 
3 

Inches. 
6.0588 
5.0070 
5.0017 

Inches. 
5.0458 
5.0055 
5.0106 

Inch. 
.0461 
.0067 
.0025 

Inch. 

Pounds. 
79.2 
76.0 
72.0 

Poufids. 

BED  OAK. 

1 
2 

8 

5.364 
6.836 
6.0168 

5.281 
6.446 
6.0264 

6.322 
6,801 
5. 0211 

.384 
.402 
.0206 

135.0 
130.7 
121.8 

23.3 
21.9 
17.0 
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Ssuuples  exposed  18  hours  in  dry  air  over  steam  boiler  at  tempera- 
ture from  90O  to  125©  F. 

WHITE  PIKE. 


No.  of 
■ample. 


Gaaged  length. 

Weight 

A. 

B. 

Mean. 

Total 
gain. 

Total 
loaa. 

Total. 

Total        Total 
gain.         kw. 

Inches. 
4.9663 
4.99M 
4.9085 

JnehM. 
4.9589 
4.9920 
5.0006 

4.9576 
4.9928 
6.0040 

Ineh. 

Inch. 
.0486 
.0077 

Grams. 
56.0 
57.2 

60.8 

<7faiiif. 

Oram*. 

3.0 

17 

.0004 

0.6 

BED  OAK. 


5.0067 
5.0040 
4.9906 


4.9661 
5.0078 
5.0123 


4.9859 
5.0069 
5.0014 


1 

.0019 

105.2 
103.3 
104.3 

.0165 
.0009 

15 
0.5 


8ani|>les  ex]K>Bed  out  of  doors,  1  foot  above  thawing  ground,  6  liours. 
Fair  weather. 

WHITE  PINE. 


I 


No.  of 
ftamplA. 

1 
2 
3 

Total. 

Orams. 
56.4 
67.9 
00.1 

Weight. 

Total 
gain. 

A. 

Inches. 
4.9667 
4.9943 
4.9984 

B. 

Mean. 

ToUl 
gain. 

ToUl 
loaa. 

Total 
loM. 

Inches. 
4.9090 
4.9919 
6.0097 

Inchn. 
4.9678 
4.9081 
5.0040 

Inch. 

Inch. 
.0384 
.0074 

Orams. 

Grow*. 

1.6 

2.0 

.0004 

O.'J 

R] 

BDOAK. 

1 
2 
3 

5. 0027 
5.000U 
4.9893 

4.9626 
5.0031 
5.0107 

4.9826 
5.0015 
5.0000 

.0062 

106.5 
104.3 
104.8 

5.2 

.0121 

4.5 

.0005 

0 

Sam]»les  exposed  out  of  doors,  1  foot  al)ove  ground,  over  night,  16 
hours.    1^'air  weather;  temperature,  30°  F. 


WHITE  PINE, 


No.  of 
ftample. 


Ganged  length. 

Weight.                ' 

A. 

B. 

Inches. 
4.9917 
4.0940 
5.0009 

Mean. 

Total 
gain. 

Inch. 

Total 
loaa. 

Inch. 
.0155 
.0054 

Total. 

Orams. 
6a6 
68.8 
60.4 

ToUl 
gain. 

ToUl 

lyiehes. 
4.9898 

Inches. 
4.9907 
4.9951 
5.0043 

Oram. 
0.5 

(7itim*| 

4.9963 

1.1  , 

4.9988 

.0007 

a    1 

KED  OAK. 


1 

2 
3 

6.0125 
5.0009 
4.9903 

4.9758 
6. 0145 
6.0120 

4.9941 
5.0122 
5.0011 

.0063 
.0228 
.0006 

108.3 
106.1 
106.6 

3.4 

«.7 

0.7     . 
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Samples  exposed  out  of  doors,  1  foot  above  groand,  8  hours.    Over- 
cast sky;  temx)eraturey  35°  F. 


WHITE  PINE. 


No.  of 

sample. 

Ganged  length 

Weight. 

A. 

B. 

Mean. 

ToUl 
gain. 

Total 
loss. 

Inch. 
.0101 
.0046 

Total. 

Total 
gain. 

ToUI 
loss. 

1 
2 
3 

Inehes. 
4.9971 
4.9973 
4.9989 

Inches. 
4.9951 
4.9945 
5.0099 

Inches. 
4.9961 
4.9950 
5.0044 

Inch. 

CH-ams. 
58.8 
59.1 
60.7 

Gram. 
0.8 

Gram. 

0.8 

.0008 

0.3 

RED   OAK. 


1 

2 
3 

6.0187 
5. 0173 
4.9908 

4.9841 
5.0241 
5.0127 

5.0014 
5.0208 
5.0017 

.0136 
.0314 
.0012 

109.3      

2.4 
1.7 

107.1      

106.1     1          1.3 

1 

The  accompanying  diagram  shows  the  changes  in  length  and  weight 
of  the  crosswise  samples  Kos.  1  of  each  kind  of  wood  used,  the  results 
being  reduced  to  changes  in  length  x>er  linear  foot  and  changes  in  weight 
per  cubic  foot. 

The  details  show  there  were  slight  changes  pertaining  to  the  length- 
wise samples. 

lieferring  to  the  reduced  results  on  the  diagram,  it  was  found,  taking 
the  specimens  as  they  came  from  the  carpenter's  shop  and  having  been 
recently  taken  from  the  storehouse,  where  they  have  been  seasoning 
upwards  of  30  years,  that  exposure  out  of  doors  over  night  in  a  foggy 
atmosphere,  but  protected  by  a  board  roof  from  the  direct  action  of  the 
elements,  caused  each  kind  of  wood  to  absorb  an  appreciable  amount 
of  moisture,  and  also  show  a  decided  change  in  length. 

The  pine  and  oak  crosswise  specimens  expanded  '^066  and  '^045  per 
linear  foot^  respectively,  and  the  amount  of  water  absorbed  Was  nearly 
the  same  in  each,  being  1.1  and  1.14  pounds  per  cubic  foot,  respectively. 

They  were  then  suspended  in  the  current  of  hot  dry  air  over  a  steam 
boiler,  where  they  remained  an  interval  of  3^  hours,  the  thermometer 
registering  125^  F.  At  the  end  of  this  time  the  oak  had  lost  more  in 
weight  than  the  pine  and  also  contracted  more  in  length. 

Four  hours'  exposure  over  thawing  snow  was  accompanied  by  a  gain 
in  weight,  and  on  the  part  of  the  pine  specimen  a  gain  in  length;  a  very 
slight  change  in  the  length  of  the  oak  occurred. 

After  a  further  exposure  in  the  open  air  of  two  nights  and  one  day 
tbe  pine  had  recovered  all  the  weight  lost  over  the  steam  boiler,  and 
had  gained  0.3  pound  per  cubic  foot  in  weight  and  '^27  per  foot  iu 
length. 

The  oak  in  the  meantime  gained  both  iu  weight  and  in  length,  but 
was  still  below  the  original  observations. 

The  samples  were  next  placed  in  a  steam-box  and  weighed  at  the  end 
of  4  hours,  and  again  after  3  hours'  additional  exposure,  making  7 
hours  total  in  the  steam-box. 

The  pine  samples  retained  their  shax>e  better  than  the  oak.  The  lat- 
ter were  badly  distorted  in  shape,  as  the  measurements  on  opposite 
faces  recorded  in  the  details  clearly  show, 

A  remarkable  gain  in  the  length  of  the  oak  wood  occurred,  exceeding 
the  total  gain  in  the  length  of  the  pine  more  than  seven  times,  although 
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the  amount  of  moisture  absorbed  exceeded  the  pine  only  aboat  19 
cent. 

Following  this  treatment  the  samples  were  dried  over  the  s* 
boiler,  in  a  current  of  hot  air,  as  before. 

The  oak  returned  to  practically  its  original  length,  whereas  the 
was  considerably  shorter  than  when  first  measured. 

Both  samples  showed  a  loss  in  weight,  and  greater  than  bi 
observed. 

Other  treatment  followed,  as  shown  on  the  diagram. 

Under  the  final  observations  the  pine  was  shorter  than  origin) 
but  weighed  more. 

Reverse  conditions  prevailed  with  the  oak,  which  was  longer 
when  first  observed,  but  weighed  less. 

In  these  tests  no  account  has  been  taken  of  the  direct  tempers 
efifects  independent  of  changes  due  to  absorption  of  moistare. 

It  would  be  inferred  from  tbe  relative  behavior  of  the  two  kin< 
wood  that  data  to  be  of  ])ractical  value  would  need  to  be  the  n 
of  prolonged  exi)08ure  to  the  ordinary  changes  of  weather.  The 
leuec  of  the  steam-box  treatment  seems  to  have  been  the  meat 
liberating  moisture  in  the  oak  which  years  of  seasoning  had 
unable  to  accomplish,  and,  whether  temporary  or  otherwise,  the  \ 
was  in  a  swelled  state  at  the  close  of  these  tests. 

On  the  other  hand,  the  pine  wood  showed  a  marked  tendenc 
assume  a  shrunken  state  after  the  immediate  effect  of  the  steam 
was  over. 

In  the  presence  of  steam  the  oak  displayed  the  gre-ater  chanf 
length,  and  when  for  the  first  time  exposed  to  the  hot  air  of  the  st 
boiler,  but  under  tbe  earlier  changes  observed,  the  swelling  was 
than  the  pine,  and  under  the  last  four  conditions  of  the  tests  the' 
showed  less  change  in  length  than  the  pine. 

The  rate  of  change  during  the  intervals  between  the  last  four  6b 
vations  differed  in  the  two  woods. 

It  may  be  remarked  that  all  the  samples  examined  were  chara< 
ized  by  a  promptness  to  follow  atmospheric  changes,  although 
data  hardly  enable  predictions  to  be  made  of  the  total  changes  w] 
might  occur  from  season  to  season  throughout  the  year. 
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EHDUEAKGE  OF  BOTATING  SHAFTS. 

The  speed  of  rotation  of  the  shafts  iucluded  in  this  report  was  about 
1,500  per  minute. 

They  were  run  under  fiber  stresses  ranging  from  30,000  to  40,000 
XK>und8  per  square  inch. 

The  shafts  were  supported  at  the  ends  33"  apart  aud  loaded  at  the 
middle  on  a  double  bearing,  each  part  of  which  was  one-half  incli  long 
and  spaced  4''  apart,  center  to  center. 

The  temperature  of  the  shafts  was  maintained  between  70°  and  80^  F. 
by  means  of  a  stream  of  water  feeding  a  trough  in  which  the  shaft 
rotated. 

The  shafts  furnished  by  the  Bethlehem  Iron  Company  comprised 
nickel-steel  bars  containing  ^  range  of  nickel  from  3.1^82  to  27.353  per 
cent  aud  carbon  steels  in  which  the  carbons  ranged  from  0.24  to  0.66 
per  cent. 

Two  samples  of  each  grade  of  metal  were  furnished,  one  of  which  was 
annealed,  the  other  oil  hardened  and  annealed. 

With  one  exception,  27.353  per  cent  nickel,  the  oil-hardened  speci- 
mens showed  the  higher  elastic  limits  and  tensile  strength. 

The  endurance  record  generally  followed  the  tensile  properties,  com- 
paringr  the  bars  of  the  same  com])Osition,  an  exception  being  found  in 
the  5.C61  per  cent  jiickel  steel. 

And,  iu  general,  it  may  be  said  that,  working  under  a  fiber  stress  of 
40,000  pounds  -pev  square  inch,  bars  of  high  elastic  limits  and  tensile 
strength  showed  superior  endurance  to  those  of  low  tensile  i)roperties, 
but  noproix)rtionalityapi>earsto  exist  between  the  two  classes  of  tests. 
It  is  remarkable  that  the  fiber  stress  employed  caused  rupture  so  soon 
in  each  of  the  shafts  notwithstanding  the  very  high  elastic  limits 
shown  by  the  tension  tests  of  some  of  the  bars. 

Under  the  conditions  of  loading  by  means  of  alternate  stresses  it 
therefore  appears  that  the  shafts  of  high  elastic  limits  possess  only 
temporary  advantages. 

The  limit  of  stress  under  which  the  metal  can  be  indefinitely  alter- 
nately loaded  has  clearly  not  been  elevated  to  40,000  pounds  per  square 
inch  by  the  chemical  composition  or  treatment  of  these  shafts. 

The  number  of  repetitions  of  stresses  necessary  to  cause  rupture  is 
much  augmented  as  the  loads  are  reduced  below  40,000  i)oun<ls  i)er 
square  inch,  as  shown  by  the  record  of  the  Gautier  steel  bars  which  were 
loaded  with  35,000  and  30,000  pounds  per  square  inch. 

The  test  of  specimen  No.  298  was  discontinued  at  50,000,000  rota- 
tions.    The  metal  will  be  examined  by  tensile  stress. 

H.  Doc.  54 37 
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ENDURANCE   OP   ROTATING   SHAFTS. 
No.  280. 


Bethlehem  Tuon  Company's  Nickel  Steel,  Annealed.    Marks, 

7x1  S. 

Turned  down  from  rod  H^'  diameter.    0.20  per  cent  carbon,  3.282  \w\ 
cent  nickel. 
Diameter,  1".    Speed  of  rotation,  1,500  per  minute. 
Lenpftli  between  end  supports,  33". 
lioadod  over  4"  length  at  middle. 
Detlecjtions  measured  on  chord  of  10". 


Mnxl- 

luiini 

Number  of  n>tjitiouH. 

Micrometer  readingw  for 
deflectioiiQ. 

liLrr 

_ 

"' 

Defloo- 
tiona. 

1 

slrosH 

Sete. 

Remarks.          | 

Mqiinn< 
iiich. 

SUOCCM- 

»ive. 

Total. 

Oil 
lint'. 

Un- 
loaded. 

Inch. 

Loaded. 
Jneh. 

Uii- 
loaded. 

2'ounds. 

Inch. 

Inch. 

Inch. 

40,000 

0 

0 

a 

.2014 

.1684 

.2013 

.0319 

.0001 

b 

.2016 

.1695 

.2014 

.0319 

.0(>02 

1 

e 

.2016 

.1604 

.2014 

.0320 

.0002 

1 

10,000 

10,000 

a 

.2015 

.1690 

.2014 

.0324 

.0001 

h 

.2016 

.1691 

.2015 

.  0324 

.0001 

c 

.2016 

.1091 

.2014 

.032^J 

.0002 

40,000 

Su.OOO 

a 

.2015 

.1687 

.2014 

.0327 

'.QdSl 

b 

.2016 

.1689 

.2or. 

.0326 

' 

.  2016 

.  1G>9 

.2015 

.0326 

.0001 

Krsted  15  honrs. 

0 

60,000 

a 

.2016 

.1692 

.2014 

.0322 

.0002 

h 

.2017 

.IGf  ;  '     .201.5 

.0319 

.0002  '                                     1 

e 

.2016 

.IGl:.)       .2015 

.0325 

.0001  1                                    ' 

50,000 

100, 000 

a 

.2015 

.lWi;i  ■    .2014 

.0325 

.0001  '                          i 

b 

.2016 

.lG.-«)  ,     .201.% 

.0326 

.0001 

e 

.2017 

.IGiiu  1     .2015 

.0325 

.0002 

524,900 

624,900 

a 

.2015 

.1638       .2014 

.0001 

b 

.2015 

.16  0  1     .201n 

.0325 

0. 

f 

.2010 

.  1C8:)        .  2015 

.  0326 

.0001  ; 

1         Do. 

0 

624, 9(^0 

a 

.2014 

.168,^       .2014 

.0326 

0.           ' 

6 

.2016 

.ic«:i      .2015 

.0326 

.0001  ;                         1 

« 

.2017 

.  1C8:)       .  2015 

.0526 

.0002 

645,100 

1,270,000 

a 

.2015 

.1687       .2014 

.0327 

.0001 

b 

.2017 

.1G8S,     .2015 

.0327 

.0002 

c 

.2017 

. 1690  '     . 2015 

.0325 

.0002 

1 

Tvested  39  hours.       , 

0 

1,  270, 000 

a 

.2014 

.108.)       .2014 

.0325 

0- 

0 

.  2017 

.160)       .2015 

.0326 

.0002                                        ' 

c 

.2016 

.1600 

.2014 

.0324 

.0002                                        , 

577, 500 

1, 847,  500 

Shaft  mptuped  at  tboj 
south  ed^eofaontl' 





_ 



middle  l)caring. 

ENDURANCE  OP  ROTATING  RHAPTS. 
No.  281. 


579 


BETHLEHEM  Iron  Company's  Nickel  Steel,  Oil  Hardened  and 
Annealed.    Marks,  7x1  HS. 

Tnrned  down  from  rod  1^"  diameter.    0.26  per  cent  carbon,  3.282  i)er 
ceiit  nickel. 

l>iameter,  1".    Speed  of  rotation,  1,500  per  minute. 
Length  between  end  supports,  33". 
Losuled  over  4"  length  at  middle. 
Deflections  measured  on  chord  of  10". 


ifaxi- 
iiuim 

Number  of  rotationa. 

Micrometer  rt^dings  for 
(letiectiona. 

fiber 

Deflec- 
tions. 

Sets. 

Remarks. 

!*\  renA 

1 

per 

Aqiuuro 

iuch. 

Sncc«a. 

sive. 

Total. 

On 
line. 

Un- 
loade<l. 

1 
l7ich.       Inch. 

Poitnds. 

Inch. 

Inch. 

Inch. 

40.000 

0 

0 

a 

.2022 

.  ieu4       .  2021 

.0327 

.0001 

b 

.202-1 

.1694       .2022 

.0328 

.0002 

e 

.2022 

.  1692       .  2020 

.0328 

.0002 

10,000 

10,000 

a 

.2020 

.1094       .2020 

.0326 

0. 

h 

.2024 

.1697       .2022 

.0325 

.0002 

e 

.2022 

.  1695       .  2020 

.0325 

.0002 

40,000 

50,000 

a 

.2022 

.  1695       .  2020 

.0325 

.0002 

b 

.2023 

.1695       .2022 

.0327 

.0001 

c 

.2023 

.1693 

.  2020 

.0327 

.0003 

50,000 

?00,000 

a 

.2021 

.1605 

.2020 

.0326 

.0001 

b 

.2025 

.1697 

.2023 

.0326 

.0002 

c 

.2022 

.1695 

.2021 

.0326 

.0001 

1 

378,000 

473,000 

a 

.2021 

.1697 

.2020 

.0323 

.0001 

1 

b 

.2024 

.1699       .2023 

.0324 

.0001 

1 

c 

.2022 

.1696 

.2020 

.0324 

.0002 

Hosted  15  hours. 

0 

473,000 

a 

.2024 

.1697 

.2022 

.0325 

.0002 

b 

.2025 

.  1701 

.2024 

.0323 

.0001 

e 

.2022 

.1696 

.2021 

.0325 

.0001 

647,000 

1,120,300 

a 

.2023 

.1633 

.2020 

.0327 

.0003 

b 

.2024 

.1700 

.2023 

.0323 

.0001 

e 

.  2021 

.  1693       .  2020 

.0327 

.0001 

Do. 

0 

1,120,000 

a 

.2022 

.1695 

.2018 

.0323 

.0004 

b 

.2022 

.1700 

.2021 

.0321 

.0001 

e 

.  2022 

.1698 

.2021 

.0323 

.0001 

640,000 

1,700,000 

a 

.2020 

.1694 

.2019 

.0325 

.0001 

b 

.2023 

.1699 

.2021 

.0322 

.0002 

e 

.2024 

.1696 

.2022 

.0326 

.0002 

Do. 

0 

1,780,000 

a 

.2022 

.1692 

.2010 

.0327 

.0003 

b 

.2023 

.1699 

.2022 

.0323 

.0001 

e 

.2022 

.1694 

.2021 

.0327 

.0001 

56,200 

1,815,200 

Shaft  rnptnred  at 
north    edf^e   of 

1 

1 

south   middle 

1 
1 

1 

beariug. 

m^ 


It 


»  3  c 
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No.  293. 

Bkthlehem  Iron  Company's  Nickel  Steel,  Otl  JIakdenbd  and 
Annealed.    Marks,  7x2  H  S. 

Turned  down  from  rod  1  J"  diameter.    0.25  i)er  cent  carbon,  4.514  i)er 
cent  nickel. 

Diameter,  1".     Speed  of  rotation,  1,500  i)er  ininnte. 
Lenfctli  between  end  snpx)orts,  33". 
Loaded  over  4"  length  at  middle. 
Deflections  measured  on  chord  of  10". 


Maxi- 
moui 
liber 

N-u»W..f  rot.t.o„«.        "-"Te^Jijr,'"^'' """ 

Dflrtec- 

ti0U8. 

Sel8. 

Remarks. 

fttresH 

per 
square 
iich. 

Pound*. 
40,000 

Saccea- 
slve. 

Tot*l          ^°       ^"■ 
^"^*^-       line,  loaded. 

Inch.       Inch. 
.  1081       . 2006 
.1681       .2006 
.1682       .2005 

.1680       .2005 
.  1680       .  2005 
.1681  .    .2000 

0 

10,000 

645,700 
0 

683,000 

0 

10,000 
665,700 

1   Inch, 
a        .2008 
b         .2008 
e         .2008 

a        .2008 
b         .2007 
c         .2007 

Tneh. 
.0325 
.0325 
.032:{ 

.0325 
.  0.'J25 
.0325 

Inch. 
.0002 
.0002 
.0003 

.0003 
.0002 
.0001 

Keate<l  39  hours. 
RoRted  16  liours. 
Rested  15  hours. 

Do. 

Do. 

Shaft  mptnred  at 
tlio  iiortn  edge  of 
south  middle  mur- 
ing. 

666,700 
1.  318. 700 

a 
b 
e 

.2009 
.2009 
.2000 

.  lem       .  2006 
.  1680       .  2000 
.1681       .2006 

.0326 
.0326 
.0325 

.0003 
.  0003 
.0003 

0            1,318,700 

554,600     1,873.300 
0          '  1,873.300 

681, 400  1  2, 554, 700 
0            2, 654, 700 

675,500     3,230,200 
0            3,230,200 

66.500     3.206.700 

a 
b 
e 

.2006 
.2007 
.2008 

.1681       .2004 

.1681       .2005 

.1684  i     .2006 

I 

1 

.0323 
.0321 
.0322 

.0002 
.0002 
.0002 

a        .2005 
b    ■     .20(Y7 
e    .    .2007 

1 

1 

.  1684       .  2004       .  0320 
.  1685       .  2005       .  0320 
.1687       .2005       .0318 

.0001 
.  OOO'i 
.0002 

a 
b 
c 



.2006 
.2007 
.2008 

.1681       .2005       .0324 
.  1684       .  2005       .  0321 
.  1683       .  2005       .  0322 

.0001 
.0002 
.0003 

a 
b 

0 

.2005 
.2004 
.2007 

.1678 
.1679 
.1680 

1 
.2005       .0327 
.  2004       .  0325 
.2004  1    .0324 

0. 
0. 
.0003 
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ENDUEANCfi  OP   ROTATING   SHAFTS. 
No.  290. 


Bkthlehem  Iron  Company's  Nickel  Steel,  Annealed.    Mares, 

7x3  S. 

Turned  down  from  rod  1  J"  diameter.    0.29  per  cent  carbon,  5.661  per 
cent  nickel. 
Diameter,  1".    Speed  of  rotation,  1,600  per  minute. 
Length  between  end  supports,  33". 
Jjoaded  over  4''  length  at  middle. 
Deflections  measured  on  chord  of  10". 


^•*^-    Number  of  rotatiooB. 

mum 

tlber 
Hlresa 

per 
sqnaro 

inch. 


Micrometer  reMlingH  for 
deflect  iuns. 


Succes- 
Bive. 


Voundt. 
40,000 


117,800 
0 


677,600 
0 


Total. 


On 
line. 


10,000 


127,800 

I 
127,800 

805,300 
805,300 


670,700  I  1,476,000 
0  '  1,476,000  ' 


669,400  '  2,145,400 
0  2, 145, 400 


672,200 
0 


681,900 
0 


670, 400 
0 


189,500 


2.  817, 600 
2, 817, 600 

3. 499, 500 
3, 499, 500 

4, 178. 000 
4, 178  900 

4,368,400 


Un- 
loaded. 


Inch. 
.2007 
.2000 
.2010 

.2007 
.2006 
.2008 


I  Loaded. 


Un- 
loaded. 


Inch. 
.1666 
.1667 
.1668 

.1660 
.166H 
.1668 


I 


.2007 
.2007 
.2005 


Deflec- 
tions. 


Inch.  Inch. 

.2005  •  .0339 

.2007  !  .0340 
•2007 


.2004 
.2004 
.2003 


.0335 
.0336 


.1.609  .2005  '  .0336 

.1668  :  .2004  j  .0336 

.1690  ,  .2005  .0336  0 

I 


.2008  ; 
.2010  ; 


.  1670  I  .  2006 
.1660  <  .2006 
.  1670  1  .  2000 


Sets. 


Jnch. 
.0002 
.0002 
.0003 

.0003 
.0002 
.0005 


.0002 
.0003  I 


.0336 
.0337 


.0002 
.0004 
.0004 


.2006  .1670  .2006 
.2008  <  .1670  .2008 
.2010    .1670  •  .2007 


.  2000  .  1608 
.  2010  .  1670 
.  2010    .  1670 


.2007 
.2007 
.2009 


.2009 
.2010 
.2010 


.2009 
.2009 
.2010 


.1670 
. 1670  I 
.1660 


.2006 
.2008 
.2008 


.1G71 
.1671 


.0336  0. 
.0338  .  0. 

.om  I 


.0003 


.0t89  I  .0002 
.0337  .0003 
.0J39  I  .0001 


.0336  ,  .0003 
.  0388  I  .  0002 
.0330  I  .0002 


.2009 
.2010 
.2010 


.1670 
.1672 
.1670 


.2007  .0338  .0002 
.2007  i  .0:t36  I  .0002 
.2006   .0337  ,  .0002 


.2007 
.2008 


.0002 
.0002 
.  0338   .  0002 


Remarks. 


Rested  S9  hours. 


Rested  15  hours. 


Bo. 


Do. 


Do. 


Do. 


Rested  39  hours. 


Shaft  ruptured  at 
the  north  e«lj;e  of 
south  middle 
bearing. 
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BSTHLEKBM  IRON  COMPANY'S   NiCKEL   StBEL,  OiL    IIAUDKNKI)  AND 

Annealed.    Marks,  7  x  3  H  S. 

Timied  down  from  rod  IJ"  diameter.     0.29  per  cent  (carbon,  5.661 
I^r  eeot  nickel. 

Diameter,  1".    Speed  of  rotation,  1,500  per  i»iinuU\ 
Xiength  between  end  supports,  33". 
Lioaded  over  4''  length  at  middle. 
Deflections  measured  on  chord  of  10". 


Maxi- 
mnm 
fil>cr 

Number  of  rotations. 

Micrometer  roadin' 
deflections. 

;b  for 

Un- 
loaded. 

Betlcc- 
tioDH: 

.Seta. 

atroHS 

per 

nn  iiare 

inch. 

1 

Succes- 
Bire. 

Total. 

On 
line. 

Un- 
loade<1. 

Loa<led. 

Pounds. 
40,000 

0 

0 

a 
b 

e 

Inch. 

0. 2012 

.2009 

2008 

Inch. 

0.1681 
.1684 
.1683 

Inch. 

0.2005 
.2007 
.  2006 

Inch. 

0. 0:i24 

.0323 

.0323 

Inch. 

0.0007 
.  0002 
.0002 

10,0<H) 

10,000 

a 
b 
c 

.2008 
.2012 
.2012 

.1679 
.1681 
.1680 

.  2008 
.2011 
.2010 

.  0320 
.  0330 
.0330 

0. 
.  0001 
.0002 

551,  .300 
0 

561,300 
561.300 

a 
b 

.2012 
.  2014 
.2012 

.1079 

.1680 
.1682 

.2010 
.2012 
.  2010 

.  03:  I 
.  0320 
.  03J8 

.0002 
.0002 
.0002 

647.400 
0 

1, 208, 700 

1,208,700 

a 
b 
c 

.2010 
.2012 
.2010 

.1C80 

.  1C83 

1683 

.  2!»09 
.2010 
.2010 

.o:..T 
.  o:rJ7 

.  0;:'.'7 

.0001 
.0002 
0. 

650,000 

0 

1,867,700 
1, 867, 700 

a 
b 

e 

.2<Jll 
.2i)i:i 
.2011 

.1683 
.  1684 
.1082 

.2010 
.2010 
.2010 

.  0327 
.  o:i20 

.  0328 

.0001 
.  0003 
.0001 

680. 000 
0 

2,547.700 
2, 547,  700 

a 
b 

c 

.2009 
.  2012 
.  2012 

.1684 
.1684 
.1682 

.2007 
.2010 
.2009 

.  032 '. 

.  0*V2« 
.032; 

.  0002 
.  0n02 
.0U03 

604,200 
0 

3,2n,»00 
3,241,900 

a 
b 
e 

.2008 
.2014 
.  2012 

.1683 
.1687 
.1685 

.2008 
.2011 
.  2010 

.032-) 

.OMt". 
.0;!!:') 

0. 
.  0(03 
.  0002 

r.53,  300 

3, 79.5,  200 

Ilemarks. 


Ki'Htod  15  lionrs. 


Do. 


Do. 


Do. 


Ri'Htod  30  Iioiira. 


.Shaft  niptnn*d  nt 
tlu'.  north  odp^of 
:\  o  11  t  li  middle 
bearing. 
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KNnURANCfi   OP   ROTATING  SHAPTg. 
No.  282. 


Bethlehem  Iron  Company's  Nickel  8tkel,  Annkaled.    Marks. 

7x4  S. 

Turned  down  from  rod  IJ"  diameter.     0.530  i)er  cent  nirlxni,  27..3i>:] 
per  cent  nickel. 

Diameter,  i."    Speed  of  rotation,  1,500  i>er  niinut^^ 
Length  between  vud  supports,  33." 
LoadcMl  over  4"  lougth  ut  middle. 
Deflections  measured  on  chord  of  10.'' 


Maxi- 
mum 

Niimlier  of  rot«tionM. 

MicroTneter  madinKa  for 
deflcr.tioDH. 

liber 

tiona. 

Htrciw 

S«-tM. 

lUnnarkA. 

per 
Hqiinro 
iiidi. 

Succeii- 

Hivo. 

Total. 

On 
lino. 

Un- 
loadcMl. 

Inch. 

Loaded. 

Un- 
loiMled. 

Poundt 

Inch. 

Inch. 

Inch. 

Inch. 

1 
1 

40.  (KM) 

0 

0 

a 

.2006 

.162:) 

.  2006 

.038:j 

0. 

1 

b 

.2012 

.162« 

.2011 

.0383 

.0004 

1 

c 

.2006 

.1621 

.2005 

.03W 

.0001 

1 

10,000 

10,  000 

a 

.2005 

.1624 

.2005 

.0381 

0. 

1 

b 

.  2013 

.1630 

.2012 

.0382 

.0001 

e 

.2005 

.  1622 

.2004 

.0382 

.0001 

40,000 

30,000 

a 

.2006 

.1620 

.C005 

.0385 

.0001 

b 

.  2013 

,1627 

.  2013 

.  03S6 

0. 

0 

.2005 

.1020 

.2005 

.0385 

0. 

5<),  000 

100,000 

a 

.2006 

.1620 

.200.'i 

.0385 

.0001 

b 

.2013 

.1627 

.  2013 

.0386 

0. 

' 

c 

.  2005 

.1620 

.2005 

.0385 

0. 

290,  fMlO 

:{90,  (MH) 

a 

.  2005 

.1618 

.2004 

.0380 

.0001 

b 

.  jori 

.  1027 

.2012 

.0385 

0. 

c 

.2005 

.1619 

.  2005 

.0386 

0. 

Kestod  15  lioiin. 

0 

,t;i),  o(w 

a 

.2007 

.  1621 

.2006 

.0385 

.0001 

b 

.2014 

.  16M0 

.2013 

.038-'J 

.0001 

c 

.2005 

.1620 

.2005 

.0385 

0. 

63fi,  000 

1.028,000 

a 

.2005 

.1621 

.200-i 

.0383 

0. 

b 

.2012 

.1030 

.2012 

.0382 

.0001 

c 

.  2005 

.1021 

.  2004 

.0383 

0. 

Rested  39  hour*. 

0 

1,028,000 

a 

.2005 

.1618 

.2lK)5 

.0387 

0. 

b 

.  2014 

.1628 

.2013 

.0385 

.0001 

c 

.  2005 

.  1018 

.2005 

.0387 

0. 

552.  000 

1.  m\  000 

a 

.2005 

.1622 

.2001 

.0382 

.0001 

b 

.  2013 

.  1630 

.2012 

.0382 

.0001 

c 

.  2005 

.1620 

.2004 

.0384 

.0001 

1 
Re»tc<l  15  hours.       | 

0 

1.  OHO,  000 

a 

.  2005 

.16-24 

.2004 

.03S0 

.0001 

b 

.  2014 

.1632 

.2014 

.  03K2 

0. 

e 

.2004 

.1618 

.2004 

.0386 

0. 

1 

0 

1,  (WO,  000 

a 
b 

.  2004 
.  2013 

.1619 
.  1628 

.2004 
.  2013 

.0385 
.0385 

0. 
0. 

1 
)McasnrtMnoiU» 
(     reiwated. 

'                                  i 

c 

.  2004 

.1620 

.2004 

.0384 

0. 

620,  0(10 

2,:  00, 000 

it 

.  2006 

.1620 

.2005 

.0385 

.OOOL 

1 

b 

.  2(»14 

.1630 

.2014 

.0384 

0. 

1 

c 

.  2005 

.1620 

.2005 

.0385 

0. 

R«-«to<l  15  honta. 

0 

2,  ."00.  OOO 

a 

.2005 

.1621 

.2005 

.0384 

0. 

b 

.  2U1  4 

.1630 

.2014 

.0384 

0. 

/ 

e 

.  2005 

.1621 

.  2005 

.0384 

0. 

1 

lori,  Goo 

2,  4 Of),  GOO 



Shaft  rnptnrpjl 
almiit  ".15  n"»r^'' 

of  Kouth  vAfy  of 

Hontli    ihmMI'^ 

Iiearing.                ' 

_~~ 

—    —    _ 

- 

_   — 



— 

. -    •- ' 

teNbURANCfi  OP  kOtATlNO  SttAt^TS. 
No.  2SS. 
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B£THL.£HEM  IrON  COMPANY'S  NiCKKL   StEKL,  OiL  HARDENED  AND 

Annealed.    Marks,  7x4  IIS. 

Turned  down  from  rod  IJ"  diameter.     0.539   per  cent  carbon,  27.353 
per  cent  nickel. 

Diameter,  1".    Speed  of  rotation,  1,500  per  minute. 
Lenjirtli  between  end  8upi>orts,  33". 
Lfoaded  over  4''  length  at  middle. 
DettectionB  measured  on  chord  of  10". 


Number  of  roUtionci. 


initm 

fiber     

streRs 

J^I^'    Sucoes. 

inch.    I      **^®* 


'  PtmndM 
,  40,000 


10,000 


ToUl. 


40,0 


CIS,  300 
0 


10,000 


50,000 


50,000  i       100,000 


00, 000         160, 000 


160,000 


796.300 
798,300 


I 
289,000  !  1,068,200 


Micrometer  rvadiugs  fur 
defioctions. 


On 
Hue. 

loaded. 

Loodeil. 

I'D- 

loaded. 

Inch. 

Inch. 

Inch. 

a 

.1998 

.1615 

.1997 

b 

.1900 

.1607 

.1989 

c 

.2000 

.1618 

.1999 

a 

.2000 

.1617 

.1999 

b 

.1987 

.1604 

.1985 

e 

.2002 

.1618 

.2000 

a 

.1908 

.1616 

.1998 

b 

.1985 

.1602 

.1084 

e 

.2001 

.1617 

.2000 

a 

.2000 

.1616 

.2000 

b 

.1986 

.1602 

.1085 

c 

.2002 

.1618 

.2000 

.1998 
.1980 
.2001 

.2000 
.1080 

.2002 


.1617 
.1602 
.1615 

.  1618 
.1605 
.1017 


.2001  I 
.198j  I 
.2001 


.1615 
.1600 
.1615 


.1998 

.  1UH4 
.2000 

.  U»97 
.19H5 
.2000 


.2000 
.1985 
.2000 


Detleo- 
tions. 


Inch. 
.0382 

.0382 
.0381 

.0382 
.0381 
.0362 


.0382 


.0384 
.0383 
.0382 


.  0382 
.0385 

.0370 

.o:mo 

.0333 


Seta. 


Inch. 
.0001 
.0001 
.0001 

.0001 
.0002 
.0002 

0. 

.0001 
.0001 


.0001 
.0002 

0. 
.0002 
.0001 

.  0003 
.0001 
.0002 


.  0385       .  0001 

.  03H5     0. 

.  0:i85       .  OCOl 


Kemarkn. 


KmUnI  15  lioani. 


Do. 


Shaft  ruptured 
about  ".15  from 
tlio  ftouth  tnico  of 
liddio 


80iith   mi 
bearing. 


686  ENDUfeAKCfi  01?*  ftOtATlMo  SHAFTS. 

No.  288. 
Bbthlehem  Iron  Company's  Steel,  Annealed.    Makks,  7x5  S. 

Turned  down  from  rod  IJ"  diameter.    0.24  i>er  cent  carbon. 
Diameter,  V\    Speed  of  rotation,  1,500  per  minute. 
Length  between  end  supports,  33". 
Loaded  over  4''  length  at  middle. 
Deflections  measured  on  chord  of  10". 


Maxi- 
muni 
fiber 

Nnmber  of  rotations. 

Micrometer  reading*  f  ^r 
deflections. 

Dofleo- 
tions. 

SeU. 

atrcKS 

per 

squaro 

inch. 

Suooeii- 
aive. 

TotaL 

On 
line. 

IoSImI.        ^^^'^ 

an- 

loaded. 

Bemarks. 

rwindu 
40,000 

0 

10,000 
219.800 

0 

10,000 
229.800 

a 
b 
c 

a 
b 
e 

Inch. 

.1998 
.2000 
.2000 

.2078 
.2036 
.2046 

Inch. 
.1679 
.1680 
.1681 

.1613 
.1612 
.1614 

Inch. 

.1997 
.1998 
.1998 

.1943 
.IMO 
.1043 

.0318 
.0318 
.0317 

.0330 
.0328 
.0329 

Inek. 
.0001 
.0002 
.0002 

.0133 
.0096 
.0103 

i 
Shaft  raptarcd  at 

1 

the  north   ed^o 
of  south  mid'llo 
besriog. 

No.  289. 

Bethlehem   Iron   Company's  Steel,   Oil  Hardened  and 
Annealed.    Marks,  7  x  5  H  S. 

Turned  down  from  rod  IJ"  diameter.    0.24  per  cent  carbon. 
Diameter  1".    Speed  of  rotation,  1,500  i)er  minute. 
Length  between  end  supiK)rt8,  33". 
Loaded  over  4"  length  at  middle. 
Deflections  measured  on  chord  of  10". 


Maxi- 

lUUIll 

Number  of  rotations. 

Micromotor  readingn  for 
deflections. 

fiber 
streRB 

Deflec- 
tions. 

SetM. 

Kemsrki. 

per 
square 

inch. 

Succes- 
sive. 

Total. 

On 
line. 

Un- 
loaded. 

Lolled.  1 1  J2i;j. 

Pounds 

40,000 

0 

0 

a 
b 
e 

Inch. 
.2012 
.2010 
.2013 

Iwh.    '   Inch. 
.1688  ,    .2010 
.1688       .2000 
.  1680  1     .  2010 

Inch, 
.0322 
.0321 
.0321 

Ineh. 
.0002 
.0001 
.0003 

10,000 

10,000 

a 
b 
e 

.1998 
.2010 
.2038 

.  1661       .  1990 
.  1664       .  1991 
.  1669       .  1998 

.0329 
.0327 
.0329 

.0008 
.0019 
.(•040 

338,000 

348,000 

I 

Shaft   rupture'l 

abont  the  cejler 
of  north  iui<1<lJ<' 
bearing. 

fiNDURAtJClii   01&'   kOtATlNG   SHAFTS. 
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No.  280. 

Bethl.£H£M  Ikon  Oomvany'h  Stkjsl,  Anneai.kd.    Marks,  7xCS. 

Turned  down  from  rod  1^"  diameter.    0.42  per  cent  earlM)u. 
Diameter,  1".    Speed  of  rotation,  1,500  per  minute. 
Length  between  end  supports,  33". 
Loaded  over  4"  length  at  middle. 
Detlections  measured  on  chord  of  10". 


Maxi- 
mum 
liber 

stress 
].er 

iurh. 

Number  of  rotations. 

dedectioDS. 

Boflec- 

Keinarks. 

Saccee- 
sive. 

Total. 

ihre.ioSre;i.i^«^-^- 

1      1 

Un- 
loaded. 

Inch. 
.2000 
.1998 
.2000 

.1944 
.1956 
.1951 

fions.  1    ^«- 

PoundM 
40,000 

0 

10,000 
215,900 

0 

10,000 
225,900 

a 
b 
e 

a 
b 
e 

Inch. 
.2009 
.2000 
.2002 

.1975 
.2062 
.1956 

Inch. 

.1680 
.1680 
.  1682 

.1618 
.1630 
.1610 

Inch. 
.0320 
.0318 
.0318 

.0326 
.  0326 
.0332 

Inch. 
.0009 
.0002 
.0002 

.0031 
.0106 
.  0U05 

Shaft  nipturetl  at 
the  south  edge  of 
sotitli    miadlo 
bearing. 

No.  287. 

Bethlehem  Iron  Company's  Steel,  Oil  Hardened  and  An- 
nealed.   :\IARKS,  7  X  6  H  S. 

Turned  down  from  rod  1^"  diameter.     0.42  per  cent  carbon. 
Diameter,  1".    Speed  of  rotation,  1,500  per  minute. 
Length  between  end  supports,  33". 
Loaded  over  4"  length  at  middle. 
Deflections  measured  on  chord  of  10". 


Maxi. 

mum 

fiber 

stress 

per 

inch. 

Pounds 
40,000 

Niunber  of  rotations. 

^licrometer  readings  for 
dodections. 

Befloc- 
tions. 

Sets. 

JSemarks. 

Sacces- 
aive. 

Total. 

On 
line. 

Un- 
loaded. 

1 

0 

10,000 

828,300 
0 

17,300 

0 

10,000 

638,300 
638,800 

655,600 

a 
b 
c 

a 
b 
e 

Inch. 
.2003 
.2003 
.2005 

.1908- 
.2007 
.2004 

Inch.       Inch. 
.  1686       .  2001 
.1685       .2002 
.1685       .2004 

.  1677       .  1995 
.  1678       .  1998 
.  1679       .  1999 

Inch. 
.0315 
.0317 
.0319 

.0318 
.0320 
.0320 

Inch. 
.0002 
.0001 
.0001 

.0003 
.0009 
.0005 

Kested  13  hours. 

Shafl  ruptured 
about  ".15  south 
of  north  middle 
boaring. 

a 
b 
e 

.2001 
.2001 
.2011 

.  1675       .  1995 
.  1671  1     .  1904 
.1668  1     .1997 

1 

.0320  i     .0006 
.0323       .0007 
.0328       .0014 

; 
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ENRUUaMCE   61^  ftOfATlNO   SHAFTS. 
No.  284. 


Bethlehkm  Iron  Company's  Steel,  Annkalbp.    Marks,  7x7  S. 

Turiiccl  down  from  rod  IJ''  diameter.    0.40  i)er  cent  carbon. 
Diameter  1".    Speed  of  rotation,  1,500  i>er  minute. 
Length  between  end  supports,  33". 
Loaded  over  4"  length  at  middle. 
Deflections  measured  on  chord  of  10". 


Maxi. 
muni 
«bor 

Number  ol 

SlIOOM- 

«iv©. 

rroUtioDB. 
ToUl. 

Microiueter  roiuliDgs  for 
doHoctions. 

Doflec. 
Uona. 

SeU. 

1 

Rtrpaa 

l»er 

Ml  nam 

imh. 

On 
lioe. 

Un. 

ICMUlMl. 

Lowlad. 

Un- 
loaded. 

Kemarks.          1 

rounds 
40,000 

0 

0 

a 
b 
e 

Inch. 
.2019 
.2020 
.2020 

Inch. 
.1700 
.1702 
.1701 

Inek. 

.2018 
.2019 
.2010 

Inch. 
.0318 
.0317 
.0316 

/neft. 
.0001 
.0001 
.0001 

10.000 

10,000 

a 
h 

e 

.2029 
.2033 
.2034 

.1672 
.1677 
.1680 

.1999 
.2004 
.2004 

.0327 
.0327 
.0324 

.0030 
.0029 
.0030 

40,000 

50,000 

t 

e 

.1988 
.2032 
.2045 

.1656 
.1607 
.1668 

.1985 
.1997 
.2000 

.0330 
.0330 

.0003 
.0035 
.0046 

50,000 

100,000 

a 
b 
c 

.2043 
.202;J 
.2040 

.1663 
.1664 
.1669 

.1905 
.1996 
.1909 

.0332 
.0330 

.0048 
.0027 
.0041 

51,000 
0 

151,000 
151, 0»K) 

a 

b 

e 

a 

b 
e 

.2034 
.2035 
.2047 

.2033 
.  2039 
.2039 

.1664 
.1663 
.1669 

.1668 
.  1675 
.1675 

ill  ill 

.0331 
.0382 
.0331 

.0327 
.0325 
.0:i26 

.0039 
.0040 
.0047 

.0038 
.0039 
.0038 

Real  e«n  3  boars. 

7,900 
0 

312,500 
0 

158,900 
158,900 

471,400 
471,400 

lleaUMl  45  konrs. 

a 
b 
e 

.2034 
.2023 
.2043 

.1671 
.1670 
.1674 

.1997 
.1998 
.2001 

.0328 
.0827 

.0037 
0025 
.0042 

Keate«l  48  ht>ur<. 
ItotiU'd  15  bdun. 

a 
b 
e 

.2014 
.2045 
.2023 

.1666 
.1677 
.1673 

.1990 
.2000 
.1990 

.0324 
.0323 
.0323 

.0024 
.0045 
.0027 

606,200 

976,600 

Shaft  mpturotl 
alwut  ".15  Bortli 
of  aouth  adp"  of 
aouth  middlr 
bearing. 

ENDURANCE  OF  ROTATING  SHAFTS. 
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Xo.  285. 

Bethlehem  Iron  Company's  Steel,  Oil  Hardened  and 
Annealed.    Marks,  7  x  7  H  S. 

Turned  down  from  rod  IJ''  diameter.    0.46  per  cent  carbon. 
13iameter,  1".    Speed  of  rotation,  1,600  i>er  minute, 
length  between  end  supports,  33''. 
ILioaded  over  4"  length  at  middle. 
Reflections  measared  on  chord  of  10". 


Maxi- 
mum 
fiber 

streM 
p«r 

aouaro 
inch. 

Number  oi 

Saccea- 
aive. 

'  rotations. 
Total. 

On 
line. 

icromet4 
defl 

Un- 
loaded. 

)r  roadingB  for 
ectioDS. 

I-^^^l'loSred. 

Inch.    1   Jwh. 
.1683  1    .2001 
.1681  1    .2002 
.1683  -    .2004 

1 

Deflec 
lions. 

Inch, 
.0318 
.0321 
.0321 

SetH. 

Inch. 
.0003 
.0002 
.0001 

RomarkH. 

40.000 

0 

0 

a 
b 
e 

Inch. 
.2004 
.2004 
.2005 

10,000 

10,000 

a 
b 
e 

.2002 
.2004 
.2005 

.1682 
.1680 
.1681 

.2002 
.2002 
.2004 

.0320 
.0322 
.0323 

0. 
.0002 
.0001 

40,000 

50,000 

a 
b 
e 

.2003 
.2003 
.2003 

.1682 

.1679 
.1682 

.2002 
.2000 
.2003 

.0320 
.0321 
.0321 

.0001 
.0003 
0. 

53i,400 

584,400 
584.400 

linntptl  1  Ti  lioiirH. 

0 

a 
b 
e 

.2006 
.2005 
.2006 

.1678 
.1674 
.1677 

.2001 
.1998 
.2002 

.0323 
.0324 
.0325 

.0005 
.0007 
.0004 

643,800 
0 

1,227.700 
1,227,700 

Keafced  39  hours. 

a 
b 
e 

.2005 
.2000 
.2007 

.1676 
.1677 
.1679 

.2002 
.2001 
.2003 

.0326 
.0324 
.0324 

.0003 
.0005 
.0004 

429,800 

1.657,500 

Shad  riiptiirwl  at 
north  cmIko  of 
north  midUlo 
boarin^;. 
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ENDURANCE  OP  HOTATING  SHAFTS. 
No.  294, 


Bethlehem  Iron  Company's  Steel,  Annealed.    Marks,  7x.^  S. 

Turned  down  from  rod  IJ"  diameter.    0.66  per  cent  carlwn. 
Diameter,  1".    Speed  of  rotation,  1,500  per  minute. 
Length  between  end  supports,  33". 
Loaded  over  M'  length  at  middle. 
Deflections  measured  on  chord  of  10". 


Max-     Xumber  of  rotations. 

I  ininm 

filler 

I  Htress 

per 

KqiiAre 

I    inch. 


Sncoes- 
sive. 


Potmdf. 

40,000 


10.000 

320.100 
0 


Total. 


10,000 

330.100 
330,100 


655, 000         985. 100 
I 
0  I      085, 100 

i 
664,500     1.640,600 

0  I  1.640,600 

652, 0(K)     2.301.600 
0  3, 801, 600 


Micrometer  readinga  for 
defloctlous. 


678.800 
0 


670.600 
0 


2. 070, 400 
2.070,400 

3,640,000 
3. 640. 000 


30,100     3,680.000 


On  I    Tn- 
line,  loaded. 


.2007 
.2006 
.2010 

.2004 
.2004 
.2007 


.2004 
.2003 
.2007 


Loaded. 


Inch, 
.1002 
.1690 
.1603 


Un- 
loaded. 


.2006 
.2005 
.2008 


.1667  .2003 
.1660.  .2004 
.1600  1  .2006 


.1600  .2003 
. 1688  ,  .2003 
.1601  ;  .2007 


a  I  .2005 
h  ,  .  20U4 
e        .2008 


.1690 
.1687 
.1600 


.2004 
.2003 
.2008 


a    \    .2006 
h    \    .2006  ' 
c         .2008  I 


.1602 
.1680 
.1680 


.2006 
.2006 
.2007 


a    I    .2006 
h    I    .2006 

r         . 2009 


.l(»0 
.1689 

.  :(i94 


.2005 
.20(»5 
.2008 


Dorlec- 

tlODB. 


Iwih. 
.0314 
.0315 
.•0315 

.0316 
.031.5 
.0316 


SetA. 


/ndk. 
.0001 
.0001 
.0002 

.0001 
0. 
.0001 


Kcmarkn. 


•  i  Reatcd  15  lioun. 


.0313 
.0314 
.0316 


.0001 
.0001 
0. 


Ke»t«4  39  hours. 


.0314 

.o:nf 

.031o 


.0001 
.OOUl 
0. 


.0314 
.0317 
.0318 


0. 
0. 
.0001 


I 
.;  K«»te<U5  hoiir^ 

i 


.0215 
.0316 
.0314 


.0001 
.0001 
.0001 


a  I  .2005 
h  .2000 
.20CD 


.2oa-i 

.2007 
.2008 


.1601 
.1600 
.1604 


.1685 
.1600 


.2004 
.2005 
.20(8 


.2004 
.2006 
.2007 


.0313  I 
.0315  , 
.0314 


.0319 
.0316 
.0318 


.0001 
.0001 
.0001 


I>0. 


Do. 


Da 


.0001 
.0001 
.0001 


Shaft  roptnTedmrf- 
wav  north  ftoo 
aoathmiddlebear 
ings. 
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Betklehem  Ibon  Company's  Steel,  Oil  Habdbned  and 
Annealed.    Marks,  7  x  8  H  S. 

Tamed  down  from  rod  IJ"  diameter.    0.66  per  cent  carbon. 
Diameter,  1".    Si)eed  of  rotation,  1,600  per  minute. 
Length  between  ei.d  supports,  33". 
Loaded  over  4"  length  at  middle. 
Deflections  measured  on  chord  of  10". 


Maxi- 

nium 

I    fiber 

'   8trP8S 

'  pquare 
'   inch. 


Knmber  of  rotations. 


•Pound*. 
40,000 


Succes- 
aire. 


Total. 


Micrometer  readings  for 
deflections. 


09. 100  70, 100 

0  70, 100 

660,900  730,000 

0  7»0, 000 


677,800 

700,400 

0 

063,000 
0 

653,000 
0 


1, 407, 800 
2, 108, 200 
2,108.200 

2, 771, 200 
2,771,200 

3,424,200 
3,424,200 


On       TJn- 
line,  loaded. 


652,500     4,076,700 
0  4,076,700 


246,900 


4,823,600 


Loaded.  i^^j°^^^ 


.2010 
.2004 
.2006 

.2000 
.2004 
.2006 


.2010 
.2004 
.2007 


.2010 
.2004 
.2007 


.2010 
.2004 
.2007 


.2006 
.2001 
.2004 


.2008 
.2000 
.2004 


.2007 
.2000 
.2004 


Inch 
.1695 
.1689 
.1694 

.1606 
.1688 
.1691 


.1699 
.1692 
.1692 


.1698 
.1602 
.  1692 


.1695 
.1690 
.1602 


Inch. 
.2009 
.2004 
.2006 

.2009 
.2003 
.2006 


.2010 
.200-i 
.2006 


.2010 
.2004 
.2006 


.1694 
.1688 


.1694 
.1089 
.1691 


.2010 
.2004 
.2006 


.2008 
.2000 
.2004 


.2007 
.2000 
.2004 


Defleo- 
tions. 


Inch. 
.0314 
.0315 
.0312 

.0313 
.0315 
.0315 


Sot«. 


Roraarks. 


.0315 
.0314 
.0314 


.0314 
.0312 
.0312 


Inch. 

.0001 
0. 
0. 

0. 

.0001 
0. 


.0311  0. 
.0312  0. 
.0314  I  .0001 


.0312  I  0. 
.  0312  0. 
.  0314   .  0001 


0. 
0. 
.0001 


Rested  39  hours. 


I  Rested  15  hours. 


Do. 
Ke«te«l  39  hours. 


Rested  16  hours. 


.0313   .0001 
.0311  0. 
.  0313  0. 


.1694 
.1687 
.1693 


.2007 
.1990 
.2004 


.0313 
.0312 
.0311 


.0001 


Rested  39  hours. 


Rested  15  hours. 


Shaft  ruptured 
about  ".25  soutli 
of  north  middle 
bearing. 
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No,  296. 
Gatttibb  Stbel.    Marks,  7  Cj. 

Tiinied  down  from  rod  IJ"  diameter.    0.733  per  cent  rarbon. 
Diameter,  1".    Speed  of  rotation,  1,500  per  minute. 
Length  between  end  l)earings,  33". 
Loaded  over  4"  length  at  middle. 
Deflections  measured  on  cliord  of  10". 


Mnxi-    Xitniber  of  roUttona. 

mil  III 

ftbor 
Btremi 

Iter 
Hqiinn* 

luch. 


rouuth 
30,000 


Succm- 
sivo. 


Micrometer  readingB  for 
detleotioas. 


T»«-»-       iSll  'l„S"ei.   I-«'"l-  l«d«l. 


Deth'c- 
tioxiA. 


601,500 
431,200 
0 

'11,504,000 


0 

a 
b 
e 

Itieh. 
.2030 
.2083 
.2028 

Inch. 

.1787 
.1790 
.1780 

Inch. 
.2029 
.2032 

.2028 

IncJi. 
.0242 
.0242 
.0242 

Inch. 

.0001 
.0001 
0. 

10.000 

a 
h 
e 

.2020 
.20:J3 
.2028 

.1788 
.1790 
.1780 

.2029 
.2032 
.2027 

.02a 

.0242 
.0241 

0. 
.OOQl 
.0001 

611,500 
1,042,700 

1 

1,042.700 

a 
b 
e 

.2030 
.2032 
.2028 

.1789 
.1790 
.1786 

.2029 
.2032 
.2028 

.0240 
.0242 
.0242 

.0001 

0. 
0. 

2,  G47, 600 

)a*iiimrk«. 


Rented  JS  boim. 
Rpst'Trl  15  li«iir:i. 


Shaft  Tiilitiir-Ml 
about  r'.82iMiiilii 
of  north  lultlillo 
bearing. 


Rested  intervals  of  15  to  39  hours  after  each  day's  run  of  aU)ut 
000,000  rotations. 


ENDURANCE   OF   ROTATING   SllAl'Tfc>. 
No.  297. 


51)3 


Gaiitieu  Steel.    Marks,  9  B4. 

Turned  down  from  rod  1^"  diameter.    0.824  per  ceut  carbon. 
Diiuneter,  I".    Speed  of  rotation,  1,500  per  minute. 
liCiijjth  between  end  supports,  3'V'. 
Loaded  over  4"  length  at  middle. 
Derteotious  measured  on  chord  of  10". 


Number  of  rotations.  I 


Maxi.  j 
mil  III 

fiber   I     _    

inch.  **^®- 


Micrometer  roiulinf^  for 
(IcHcctioiis. 


Pouwi* 

ly.  000 


Total. 


'  On  '     Un- 
I  lino. '  loaded. 


1,240,  GOO  1.250,600 




_ 

Inch. 

0 

a 

.2000 

b 

.  200:i 

c 

.2001 

10,000 

a 

.2000  1 

h 

.2004 

r.i)  ftnn 

0 

.2001 

I^oadixl. 


Inch. 
.1761 
.  17f..l 
.  1762 

.1760 
.176a 
.1701 


.250,600 


15,085,6U0    16,336,200 

i  I 


.2000 
.  200:1 
.2002 


.1701 
.1763 
.1762 


Un- 
loadcil. 


Inch, 
.1999 
.  20o:j 

.20C1 

.2000 

.  20o:{ 
.2001 


l>efl«r- 

ti'DS. 


Inch. 
.0238 
.0240 
.0239 


.2000  .0230 
.  200  ^  .  02.19 
.  2002   .  0240 


Inch. 
.UOOl 
0. 
0. 


.0240     0. 
.0240       .0001 
.0240     0. 


liomarkR. 


Kesteil  ]r>  lioiii-M. 


Sliaft  ruptured  ".03 
froiuHOUlhuiiddlo 
lioariiig. 


Rested  intervals  of  15  to  39  hours  after  each  day's  run  of  about 
^;(K),000  rotations. 

H.  Doc.  54 38 
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No.  L>78. 

Gautier  Steel.    Marks,  OBq. 
• 
Tariiod  down  from  rod  IJ"  diameter.     0.824  per  cent  carbon. 
Diameter,  1".    Speed  of  rotation,  1,500  per  minute. 
Lenffth  between  end  supports,  33". 
Loaded  over  4"  length  at  middle. 
DcHections  measured  on  chord  of  10". 


Maxi-    Knrober  of  mtations. 

mum  ! 
liber 
Btretfs 


Pounds 
35,00U  i 


473,000 
fiOS.OOO 


473,000 
1,168,000 
12,217,000   13,385,000 
485,100   13.871,000 


Hioromotcr  readings  for 
doflectionn. 


On  '    Vn- 
line.  loailed. 


Inch. 
.2006 


IxmuIpU. 


Inch. 

.1720 
.1719 
.1718 


IMIoc- 

I  '  tions. 

I    Un-     i 
,  loaded. 


Inch.   '  Ineh.   I   Inch. 
.2006  I    .0286     0. 
.2005  '    .0286  I  0. 


.2004 


.0001 


Remarlca. 


1 


Kested  38  h<nir». 

Kcstcd  20  days. 

Kcst<rd  5  days. 

Shaft  mptuiwl  .C 
M>uih  of  north 
middle  b«>ariug- 


Bested  intervals  of  15  to  39  hours  after  each  day's  run  of  about 
000,000  rotations. 

No.  270. 

Gautier  Stbel.    Mabks,  11  Bj. 

Turned  down  from  rod  IJ"  diameter.     1.094  per  cent  carbon. 
Diameter  1".    Speed  of  rotation,  1,500  per  minute. 
Length  between  end  supports,  33". 
Loaded  over  4"  length  at  middle. 
Deflections  measured  on  chord  of  10". 


Maxi- 
mum 
fibre 

stress 
per 

flquare 
inch. 


Pounda 
35,000 


Nnmber  of  rotations. 


Suc- 
cessiTo. 


19,152,300 


ToUl. 


19, 152, 300 


Micrometer  readings  for 
deflections. 


On 
line. 


TJn. 
loaded. 


Inch 
.2012 
.2010 
.2010 


Loafled. 


ITu- 
loaded. 


Inch.  Inch. 

.1732  .2011 

.1731  I    .2010 

.  1730  .  2000 


Deflec- 
tions. 


Ineh. 
.0279 
.0279 
.0279 


Seta. 


Inch. 

.0(X)1 
0. 

.0001 


1 


Remarks. 


Shaft  ruptured 
". 5  north  ot  soul '1 
edge  of  ««ntli 
middle  beariue- 


Kested  intervals  of  15  to  39  hours  after  each  day's  run  of  about 
000,000  rotations. 


ENDURANCE  OP  ROTATING  8HAJTS, 
No,  298. 

Gautier  Steel.    Makks,  11  B4. 

Turned  down  from  rod  IJ"  diameter.     1,094  per  cent  carbon. 
Diameter,  1".    Speed  of  rotation,  1,500  per  minute. 
Length  between  end  supports,  33". 
Loaded  over  4"  length  at  middle. 
Deflections  measured  on  chord  of  10". 


595 


Maxi- 
mum 

N«n,ber  of  rotation.        «""T,'oflieSS^i"«"  "" 

I>en«c- 
tion.«». 

lieraarkH. 

jilroiw 

W|iinrp 
iucU. 

Succes- 
sive. 

Total. 

On 
lino. 

Un- 
loaded. 

Loaded. 

Un- 
loiMled. 

Seto. 

30,ttiO  1 

10,000 

96,000 
flTB  son 

0 

10,000 

108,900 

784,700 

1, 459, 200 

1,450,200 

24,775,000 
40,274,500 
50,000,000 

a 
b 
c 

a 
b 
e 

Inch. 
.2011 
.2013 
.2014 

.2010 
.  2013 
.2014 

Inch. 
.1770 
.  1773 
.  1773 

.1770 
.1772 
.1772 

Inch. 
.  2010 
.2013 
.2014 

.2010 
.  2013 
.  2014 

Inch. 
.0240 
.  0240 
.0241 

.  0240 
.0241 
.0242 

Inch. 

.0001 
0. 
0. 

0. 

S: 

Kcsted  39  huiini. 
KcHtcd  15  lioura. 
Do. 

lieated  C  days. 
KouUd  33  dayw. 
Test  diHcontinudl  * 

1       ' 

1'"" ' 

674,500 
0 

23,315,800 
15,409,500 
9,726,500 

1       1 

'                1 
■ 

a 
b 
e 

.2011 
.  2013 
.2014 

.1768 
.  1773 
.1772 

.2011 
.  2013 
.2014 

.0243  1  0. 
.U240  '  0. 
.0242  ,  0. 

1 



1 

shaft  not  rui>ture<l . 

596 


ENDURANCE  OF  BOTATING  SHAFTS. 


ft; 

i 


^ 


tc       —  ^^    u        m 

.a        -r  3      fi       ^  c       .—    , 

bit:      :z  c  u's     titi:    **>;  t*  .  .  . 

S             S9U)      ^3  tt^'U^L<^^?C];*S'«a* 

1    ^111  .hEtlllllllllllll 

CO       OOWCIMt-^'O  ciroMOooeccoiorooorH 

j^  ^      •<*  I"  ■<*  ^  ^  •*  •^  «<"•«•>■•■*•*  •^ -T  ^  CO  rs  «  eo  CO 

§oooSSSS  SoSS ooooooo o o 


3  i  3 ;  s ;  3 


*5  Si's  s 


III 

«   •  * 
a   '  a 

3  is 

rS    I'd 

c   •  a 
es    •  a 

is  i-S 


I 


is  s^S8S§s  ^s^^^^ssiBSil 


OOOOOOO        OOOOOOOOf-iOOO^ 


tn    Tti     :ri     tt 


SC      CQ      CG      CO 

v>  /^  ^  /^  v^  /s  v^  "  t«  O  Ok  1^ 


I 


^"e  O  O  O  O  O  O  O  O  O  O  O  O  O  O  O.S  O  O  O  O 
n  O'O'O^'C 'O'O'd  »0 'd ^ '53 T3 "O 'w "O  •* ^ "CJ T3 *© 
S-M o     .     .     .    . 

:  *  : 


S5    ?58SgS?,?.    SSSS§5i?.R?iSSSS 


ENDURANCE  OP  ROTATING  SHAFTS. 


597 


i 


''I 


^ 

i 

a  CM 

M 
1 

1^ 


it 


II     it 


^<5 


5  a 


uono'«rH-<iioOL~CMoo3i-mcoocccooi-it«<oc4o5«DooM-«tiCNi>»'^iH 


i  1 1^11 


r  f-l  >-«  iH  rl  .H  r->  »H  »H         f-t  r-l  rt  «-!  iH  i-l  iH 


\U. 


W_5  a 


^iOiaoft'-io<-<coa65'-i(Oi-40i>aoc>4ioc<i<-i<-i(NOOiHooiHr-iC4aft3o 


m 


I 


I 


1 


oa)a>Q03o»oo>aofta>oa>e»ooa3aataftoaoa»e5ooe»a»o»a> 


X  X'^"*  X  X  ^^  **  X  X^ '^  X  X '*'*  X  X  ^'^  X  X  *=•  ®  X  X'"^  X  X**'*' 

t»(»XX(»t»XXt»t»XX|^j^XX|;«t,XXi^t-XXt»t»XXc»t.XX 

t-t»         t*i*         t*t-         t*c-         t-i>         t-r>»         r>»«>         t*t» 


'2  :|  •§ 


© 

•    © 

•  1 

1 

:  1 

:  1 

1 

•  S 

:  S 

•d 

I  '& 

:  •« 

§ 

i  s 

■  § 

1 

i1_ 

il 

I -3 

11 


§^ 


II 


J 


598 


ENDURANCE   OF  EOTATING   SHAFTS. 


J 


i 

i 

I 


C 

I 

I 

CO 


c  o  h 


^1 


2    S§ 
•  2    'is 


^  .  ■  P  - 
•9  :." 


•PS 


i_5   .*:± 


«»ao      o  t- 


Sa2  . 
If  II 


Jli 


fS3 


I 


«^      »^ 


V  ^      So 


ii 

o  o 


IS 


g  §1 


oo 


O  0) 


I 


pu 


Jit 


rh4 


it 


-;ZL.,_f_ 


m 


-M- 


^+; 


4mi 


m 


j-t-t-  • 


«!^J 


JJ- 


-H-ht 


TMC  NOMM  »«rCiM  rA.  PMOnVLiTMO.  VMaMiMrRM.  D  c 


ENDURANCE  OF  ROTATING  SHAFTS.  599 

Tension  Tests  of  Annular  Specimens  from  Ruptured 
Endurance  Shafts. 

Fortn  of  specimens. 


\^    i"-*l 


Material  from  Gautier  steel,  1:|"  bars. 

Tlie  marks  give  the  distinguishing  number  which  signifies  the  grade 
of  the  metal,  also  the  letter  ot  the  bar  and  the  number  of  the  specimen 
taken  from  that  bar. 

Annular  Specimens  from  Ruptured  Endurance  Shafts. 

These  specimens  were  tested  for  the  purjiosc  of  ascertaining  what 
changes  in  tensile  properties  were  caased  by  the  endurance  tests. 

The  results  recorded  in  earlier  reports  have  shown  examples  in 
which  there  was  considerable  elevation  in  tensile  strength  resulting 
apjiarently  from  the  repeated  alternate  stresses  which  Avere  received 
by  the  shafts. 

The  i)re8ent  series  furnish  examples  of  the  same  kind  of  effect  shown 
by  comparing  the  strength  of  the  middle  with  the  end  specimens. 

There  are  also  many  instances  in  which  the  tensile  strength  of  the 
middle  specimens  were  much  lower  than  the  end  ones. 

These  opi)Osite  results  are  thought  to  be  explained  as  follows :  That 
the  general  immediate  effect  of  rei)eated  stresses  of  sufftcient  magni- 
tude to  ultimately  cause  rupture  is  to  effect  an  elevation  in  tensile 
strength,  which  action  continues  until  incipient  cracks  are  developed 
in  the  metal. 

Annular  specimens  taken  out  and  tested  in  the  earlier  stages  may  be 
expected  to  display  increased  tenacity,  while  tlfese  w^hich  are  tested 
after  minnte  cracks  have  formed  show  diminished  tenacity. 

The  metal  appears  to  pass  through  a  state  of  increased  tenacity 
although  the  maximum  fiber  stress  due  to  the  transverse  load  may  be 
below  the  primitive  tensile  elastic  limit  of  the  metal. 

The  effect  of  repeated  alternate  stresses  is  further  shown  in  the  di- 
minished elongation  of  the  metal  under  tensile  stresses  above  the  elastic 
limit,  and  the  tendency  to  obscure  the  elastic  limit  and  eliminate  the 
jog  in  the  tensile  curve  caused  by  rapid  elongation  without  material 
increase  of  load. 

These  changes  in  properties  are  usually  more  pronounced  in  the 
mild  than  in  the  hard  steels. 
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602  ENDURANCE  OP  EOTATINO  8HAFT& 

No.  6428. 

Annulab  Specimen  from  End  op  Endubance  Shaft  No.  22G. 


Marks,  1  As. 

T^;«,«^*^^«  J  exterior,  1". 
^^'*'"^*^^«' J  interior; -.900. 
Sectional  area,  .149  square  inch, 
(laugjed  length,  1". 


Applied  IomU. 

In  fcaagod  lenf^Ui. 

ToUl. 

Per  nouare 
Incn. 

Elongation.'        Set. 

Remwki. 

Pounds. 
149 
1.490 

Pounds. 
1.000 

10.  OQA 

Inch. 

0. 

.0004 
.0007 
.0010 
.0015 
.0016 
.0019 

.0091 

.0137 

.0242 

.0261 

.0280 

.0298 

.03 

.04 

.05 

.06 

.07 

.09 

.12 

.18 

.26 

Inch. 
0. 

Initial  load. 

2, 980            20. 000 

4,470 

80,000 
40,000 
42,000 
43.000 

39,000 
40,000 
41,000 
42,000 
4S,000 
41,000 
46.000 
48,000 
50,000 
52.000 
64,000 
56,000 
58,000 
60,000 
00,130 

ElaHlic  limit. 
Load  foil. 

5,960 
6, 2.'>8 

0. 

0,4<y7 

5,811 

5,900 

6,109 

6,258 

6,407 

G.556 

0,854 

7, 152 

7,450 

7,748 

8,046 

8,344 

8.642 

8,940 

8,960 

Tcnaile  strength. 

Elongation  of  inch  section,  ".40. 
Exterior  diameter  at  fracture,  ".7G. 
Appearance  of  fracture,  silky. 


ENDURANCE  OF  ROTATING  SHAFTS.  603 

Annulab  Specimen  prom  Middle  of  Enduuancje  Shaft  No.  220. 


Marks,  1  As. 

Sectional  area,  .149  square  inch. 
Gauged  length,  1". 


Applied  lottOs. 

111  gaaged  length. 

ToUI. 

Per  aqoAre 
ineh. 

Elongation. 

Set. 

.    Ineh. 
0. 

RemnrkH. 

Pounds, 

140 
1,490 

Pounds. 

1,000 
10,000 
20,000 
30.000 
35,000 
40,000 
43.000 

Inch, 

0. 
.0003 
.0007 

Initial  loacl. 

2,080 

4.470 
5,215 
5.960 
6,407 

.0010 
.0013 
.0014 
.0016 
(       .0018 
{        .002:J 
.0028 
.0030 
.0078 

0. 

0. 

Elantic  limit. 

C,705               4D,UW 

6, 854            16, 000 

.0006 

7,008            47,000 
7. 152            48,  000 

7, 301            49, 000              .  Oioo 
7, 450            50, 000              .  0115 
7.501)            51,000              .0124 
7,748    1        52,000    1          .0132 
7,807    1        53, 000    '            OliS? 

.0092 

8, 046    1        fii.  000 

.0160 
.0194 
.03 

8,195 
8,040 

55,000 
60,000 

.0169 

9,536 

04,000              .05 
68,000    !          .00 
08.  320     1           .  15 

10. 132 

Cracks  in  anrface. 

10, 180 

Tennile  strength. 

J 


Klongation  of  inch  section,  '^35. 
Kxterior  diameter  at  fracture,  ".81. 

Appearance  of  fracture,  silky.     Opened  numerous  small  crsu^ks  in 
cylindrical  surface. 
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ENDURANCE   OF   ROTATrNG   SHAKPS. 
No.  5452. 


Annealed  Annulak  Specimen  from  End  of  Enduranojs  Shapi^ 

No.  225. 


Marks,  1  A^. 

rfc.  ^^.  ,„   (  exterior,  1". 
Diameters,  j.^^^^.^^\,^ 

Sectional  area,  .140  square  inch. 
Gaaged  length,  1". 


Applied  londa. 

1      In  gauge 
Elongation. 

d  length. 
Set. 

Remarks. 

Total. 

Ter  square 
iuch. 

I'cundi. 
140 
1,400 

Pounds. 
1,000 
10,000 
20,000 
30,000 
40,000 
41.000 
42,000 
37,000 
38,000 
39.000 
40,000 
44.000 
48.000 
52,000 
56,000 
50, 530 

Inch. 
0. 
.0003 
.0007 
.0011 
.0015 
.0015 
.0010 
.0054 

1          .0005 
.0260 
.0270 
.04 
.06 
.08 
.12 
.25 

1 

Inch. 
0. 

Initial  lua4l. 
Elaxticlimit.    l.(iad  fell. 

TunBiIe  Htrength. 

2,080 
4,470 

5,oeo 

6  100 

0. 

0.258 
5,513 
5,662 

5,811 

6.060 
6,556 
7.152 

.0254 

7,748 

8,344 
8,870 

Elongation  of  inch  section,  ^'.48. 
Exterior  diameter  at  fnujtnre,  ".75. 
Ai>pearance  of  fracture,  silky. 


ENDURANCE    OF   ROTATING    SHAFTS. 
No.  5453. 
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A^NT^EALED    ANNULAR    SPECIMEN    FROM    MIDDLE    OF     ENDURANC'K 

Shaft  No.  225. 
Marks,  1  A4. 

Scctioual  area,  .149  sqaare  inch. 
Gaugetl  length,  1". 


Applied  IcMMls. 


Total. 


Poundg, 
149 
1.490 
2.980 
4,470 
5.960 
6,  1U9 
5.364 
5.513 
5.662 
5.811 
5,060 
6,55« 
7.152 
7.748 
8,:t44 
8.790 


Per  sqaare 
iucu. 


Poundt. 
1,000 
10,000 
20,000 
30,000 
40,000 
41,000 
36,000 
37,000 
38,000 
39,000 
40,000 
44,000 
48.000 
52,000 
56.000 
58,900 


In  gaugecl  length. 
Elongation.'        Set. 


Inch. 

0. 
.0003 
.0007 
.0010 
.0015 
.0016 
.0085 
.0093 
.0102 
.0220 
.0262 
.04 
.05 
.08 
.12 
.24 


Remarks. 


Inch,       , 

0.  Initial  load. 


Elantic  limit.    Load  fell. 


.0244 


Tensilo  Htrength. 


Elongation  of  inch  section,  ".47. 
Exterior  diameter  at  fracture,  ".77. 
Appearance  of  fracture,  silky. 
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ENDURANCE   OF    KOTATING   SHAFTS. 


No.  5426. 

Annular  Specimen  from  End  of  Endurance  Shaft  No.  218. 

Marks,  1  A5. 
T^;»,»^^»^o  J  exterior,  1". 
^^^°^^^^»'l  interior;  ".900. 
Sectional  area,  .149  square  inch. 
Gauged  length,  1". 


Applied  loeds. 


Total. 


Pounds. 
U9 
1,400 
2,980 
4,470 
5,000 
6,556 
6,705 
7. 152 
7,450 
7,74*i 
8,046 
8.344 
8.642 
8,040 
0,100 


Per  aquare 


Per  M  u 
inon. 


Pound*. 

1,000 
10.000 
20.000 
30,000 
40,000 
44,000 
45,000 
48,000 
50,000 
52,000 
64,000 
66.000 
58,000 
60,000 
61,080 


IngAUge 
Elongation. 

4  length. 

Inch. 
0. 

Kemarks. 

iMh. 

0. 
.0003 

Initial  load. 

.0007 

.0011 

.0014 
.0016 

0. 

Elastic  limit. 

.0320 

.04 

.06 

.06 

.07 

.08 

.10 

.14 

.25 

Tensile  strength. 

Elongation  of  inch  section,  ".46. 
Exterior  diameter  at  fracture,  ".77. 
Appearance  of  fracture,  silky. 

No.  5427. 
Annular  Specimen  from  Middle  op  Endurance  Shaft  No.  21S. 

Marks,  1  A5. 

T^.  _^i.^««  (  exterior,  1". 
^^^^^*^^«'i  interior,  ".900. 
Sectional  area,  .149  square  inch. 
Gauged  length,  1". 


Applied  loads. 


In  ganged  length. 


Total.    |^®^jJ^*™|Elongation.         Set. 


P(mnds. 
140 
1,400 
2.980 
4, 170 
5.215 
5,  590 


Founds. 
1,000 
10,000 
20,000 
30,000 
35,000 
37,520 


Inch. 
0. 


Inch. 
0. 


Remarks. 


Initial  load. 


Tensile  strength. 


Appearance  of  fracture,  40  per  cent  of  surface  silky,  60  perceutof 
surface  dull  smooth,  representing  the  sides  of  cracks  developed  during 
the  endurance  test  of  the  shaft. 

The  cracks  then  developed  penetrated  the  full  depth  of  the  metal  in 
this  annular  specimen;  that  is,  the  cracks  are  ".05  deep,  and  probably 
were  deej>er. 


ENDURANCE   OF   ROTATING   SHAFTS.  607 

No.  5430. 
Annular  Specimen  from  End  of  Endurance  Shaft  K<>.  244. 
Marks,  1  B2. 


T^;««.^f-.^   (  exterior,  1". 
^^^°^^^^M  interior;  ".900. 
Sectional  area,  .149  square  inch. 
Gauged  length,  1". 


Applied  loAdt). 


Totel. 

Per  sqaare 
inch. 

Pounds. 

Pounds, 

149 

1,000 

1.490 

10.000 

2,980 

20.000 

4.470 

30,000 

5.960 

40.000 

0,109 

41,000 

5.602 

38,000 

5.811 

39.000 

5.900 

40,OCO 

6,100 

41.000 

6,258 

42,000 

6.407 

43,000 

«,556 

44.000 

7,460 

60,000 

8.046 

54,000 

8.642 

58,000 

8.940 

60,000 

0.030 

60,620 

In  gauged  leii<;ih. 


I  Elongfttion.        Set. 


ISeniarkH. 


Inch. 

0. 
.0003 
.0007 
0011 

0. 

."015 
.0050 

0. 

.0106 

.0176 

0204 

.0220 

.0246 

.0270 

.0294 

.04 

.07 
.11 

.16 

.21 

luitial  load. 


Elaatic  limit. 
Load  fell. 


Teiinile  Htrength. 


Elongation  of  inch  section,  ",44. 
Exterior  diameter  at  fracture,  ".77. 
Appearance  of  fracture,  silky. 


G08  ENDURANCE    OF    ROTATING   SHAFTS. 

No.  5431. 

Annular  Specimen  from  Middle  of  Endurance  Shaft  N0.1M4. 


Marks,  1  B,. 

rfc;««.«+«^  5  exterior,  1". 
Diameters,  j.^^^^^%,^^^ 

Sectional  area,  .149  square  inch. 
Ganged  length,  1". 


Applied  loads.  In  (nu^^I  lenf^th. 

ToUl.    '  **®'i^V*"^  Klonpation.         Set. 


Koniarks. 


Pounds. 
140 
1.400 
2,980 
4,470 
5,060 
6.100 
6,2.58 
G,407 
G.556 
6,705 
6.854 
7,003 
7,152 
7,301 
7,450 
7,599 
7,748 
7,807 
8,046 
8,195 
8,344 
8.493 
8,642 


Pound§. 
1.000 
10.000 
20.000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
50.190 


Tnrh. 
1    0. 

.0004 

Itick. 

0. 

.0007 

.0010 

.0015 
.0015 

0. 

.0010 

.0021 

.0024 

.0036 

.0062 

.0067 

.0101 

.0118 

.0130 
.0149 
.0157 
.0186 
.0203 
.0233 
.0254 
.0287 
.0318 

.0100 

.0289  ' 



Initial  kuid. 


Elaatic  limit. 


Crack  a  in  night. 
Tunaiie  ntrougl  h. 


Elongation  of  inch  section,  ".12. 

Exterior  diameter  at  fracture,  ".96. 

Appearance  of  fracture,  silky.  Opeiu^d  inuneroiis  cracks  in  cylin- 
drical surface.  These  cracks  formed  durin.u'  the  endurance  test  of  tbe 
shaft,  and  penetrated  the  metal  to  a  depth  of  ".03  +. 


ENDURANCE   OF   ROTATING   SHAFTS, 
:So.  5450. 
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Annbaxeb  Annular  Specimen  from  End  of  Endurance  Shaft 

No.  251. 

Marks,  1  Bj. 

rfc;««,^+^^o  S  exterior,  1". 
Diameters,  J  i^^^j^^',,^ 

Sectional  area,  .149  square  inch. 
Gauged  length,  1". 


Applied  loads. 


I 


Total. 


Poundt. 
149 
1.400 
2,980 
4.470 
5,9«0 
0.407 
6,513 
5.602 
5,811 
5,900 
0,550 
7,152 
7.748 
8,344 
8,040 
9,030 


Persqoare 


sqofl 

DCIk. 


iocl 


Pound*. 
1,000 
10,000 
20,000 
30,000 
40,000 
43.000 
37,000 
38,000 
30,000 
40,000 
44,000 
48,000 
52,000 
56,000 
60.000 
00,600 


In  gauged  length. 

I 

Elongation.;       Sot. 


Inch. 

0. 

.0002 
.0006 
.0010 
.0014 
.0015 
.0054 
.0085 
.9Z22 
.0242 
.04 
.06 
.07 
.10 
.17 


Jneh. 
0. 


Kcmarks. 


.0225 


Initial  load. 


EJaatic  limit.    Load  feU. 


Tensile  strength. 


Elongation  of  inch  section,  "A7 
Exterior  diameter  at  fracture,  ".76 
Appearance  of  fracture,  silky. 
H.  Doc.  54 39 
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ENDURANCE   OF   ROTATING  SHAFTS. 
No.  5451, 


Annealed  Annular  Specimen  from  Middle  of  Endurance 

Shaft  No.  251. 

Marks,  1  Ba. 

Diameters,  {f.f^Sr?'m 
Sectional  area,  .149  sqaare  inch. 
Gauged  length,  1". 


Applied  l<Hula.  In  gauged  length. 

_       f"     "  "  '"        "    'I 

^•^^"•"»  Elongation.!        Set. 


ToUl. 


Pounds. 
149 

1,490 
2.080 
4,470 
5,215 
5,900 
6,100 
5,364 
5,513 
5,662 
5,811 
5  960 
0,556 
7,152 
7,748 
8,344 
8,940 
9,040 


Pounds. 
1.000 
10,000 
20,000 
30,000 
35,000 
40,000 
41.000 
36.000 
37,000 
38,000 
39,000 
40,000 
44.000 
48,000 
52,000 
56,000 
60,000 
00,670 


Inch. 

0. 
.0003 
.0007 
.0011 
.0013 
.0015 
.0016 
.0050 
.0075 
.0120 
.0220 
.0237 
.03 
.06 
.07 
.10 
.16 
.23 


Inch. 
0. 


.0001 


.0221 


Initial  load. 


Elastic  limit    LoaafeU. 


Tensile  strength. 


Elongation  of  inch  section,  '^46. 
Exterior  diameter  at  fracture,  ".77. 
Appearance  of  fracture,  silky. 


£NDURAMC£   OF   ROTATING   SHAFTS. 
No.  5448. 
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Annsai^d  Annular  Specimen  from  End  of  Endurance  Shaft 

No.  272. 

Marks,  I  B^. 

Diameters   .^  e^^e"^^,  1". 
uiameiers,  ^  interior.  ".900. 

Sectional  area,  .149  square  iuch. 
Ganged  length,  1". 


Applied  lottds. 


I 


In  gauged  length.      | 


Ilemarks. 


Total.    ,^®'j^»'«,ElongatioiiJ        Set. 


Pounds. 
140 
1,490 
2,980 
4,470 
5,900 
6,705 
7,301 
0,258 
0,407 
6,556 
6,705 
6,854 
7,003 
7,152 
7,450 
7,748 
8,046 
8,344 
8.642 
8.040 
0.238 
0,536 
0.834 
9.970 


Inch. 
0. 
.0002 


Inch. 
0. 


.0005 

.0008 
.0012 
.0013+ 
.0016 



0. 
0. 

.0088 

.0113 

.0143 

.0210 

.0295 

.0310 

.0330 

.04 

.05 

.06 

.06+ 



.07 

.08 

.10 

.13 

.17 

.28 

Initial  load. 


EiaMtic  limit.    Load  fell. 


Tensile  strength. 


Elongation  of  inch  section,  '^45. 
Exterior  diameter  at  fracture,  ".70. 
Appearance  of  fracture,  silky. 
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ENDURANCE   OF   ROTATING  SHAFTS. 


No.  5449. 

Annealed  Annular  Specimen  from  Middle   of  £NDUBAiiGE 

Shaft  No.  272. 
Marks,  1 1^. 

Diameters.  jf„^S;;'!9bo. 
Sectional  area,  .149  square  iuch. 
Oauged  length,  1". 


1 
Applied  loads.             In  ganged  length. 

Tot4U. 

""''^"^  nong^o.. 

Set. 

SeoMrke.                               | 

Pounds, 

149 
1,490 
2,080 
3,725 
5.060 
0,705 
7,152 
5,960 
6.109 
6.258 
6,407 
6.854 
7,152 
7,450 
7. 748 
8,046 
8,344 
8.642 
8,940 
9.238 
0,536 
9.834 
9.885 

Pounds. 
1,000 
10,000 
20,000 
30,000 
40,000 
45,000 
48.000 
40.000 
41,000 
42,000 
43.000 
46,000 
48,000 
50,000 
52,000 
54,000 
5(i,000 
58,000 
60,000 
62,000 
64.000 
66,000 
66,340 

Inch, 

.0 

.0003 

.0007 

.0010 

.0013 

.0016 

.0017 

.0050 

.0074 

.0216 

.0239 

.03 

.04 

:r 

.07 
.09 
.10 
.13 
.17 
.22 

Jneh, 
0. 

Imtialloiid. 

1 

1 

.0001 
.0001 
.0001 

Elaiitio  limit     Load  f aU 

i 

1 

Tenaileatrength.      ^ 

Elongation  of  inch  section,  ^'.46. 
Exterior  diameter  at  fracture,  ''.76. 
Appearance  of  fracture,  silky. 


ENDURANCB  OF  ROTATING  6HAFT8. 
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No.  5432. 
AimtTLAB  SPEOniEN  FBOH  END  OP  Endubanok  Shaft  No.  245. 

Marks,  2  B^. 

-rk{»».AfA«^  <  exterior,  1^'. 
^^*™«*^^i  interior/ ^900. 
Sectional  area,  .149  square  inch. 
Gauged  length,  V\ 


Applied  loads.             In  gauged  length. 

Remarks. 

Total.     ^•■■jJJJ*"  Elongation.        Set. 

PtHMd*. 

149 
1,490 
2.980 
4,470 
5,960 
6,705 
6,854 

6,109 
6,258 
6,407 
6,556 
6,706 
6,854 
7,003 
7,152 
7,301 
7,450 
8,046 
8,642 
9.288 
9,834 
10,430 
10,440 

Poundt.    1       Inch. 
1,000    1        0. 
10,000    ,          .0003 
20,000    1          .0007 
80,000    ,          .0009 
40,000    1          .0018 
45,000              .0015 
46,000    1          .0040 

41,000              .0071 
42,000    .          .0087 
43,000              .0138 

Jneh. 
0. 

Initial  load. 

ElasUc  limit. 
Load  fell. 

0. 

44.000 
45,000 
46,000 
47.000 
48,000 

.0168 
.0200 
.0211 
.0225 

49,000    1          .0262 
50,000              .0281 
54,000              .04 
58,000              .05 
62,000              .07 
66.000              .10 
70,000    1          .16 
70, 070              .  10 

.0260 

Tensile  strength. 

Elongation  of  inch  section,  '^44. 
Exterior  diameter  at  fracture,  ''.77. 
Appearance  of  fracture,  silky. 


614  KVDURANCB  OF  BOTATDfO  SHAFTS. 

No.  5433. 
Anktjlas  Sfboimbn  from  Middle  of  £NDCBAifa£  Shaft  No.  24o. 
Mark8,  2  B,. 

Sectional  area,  .149  square  inch. 
Gauged  length,  1", 


Applied  IomU. 


In  ganged  length. 


ToUl. 


Pounda. 
149 

1.490 
2,980 
4,470 
5,215 
5,811 
5,960 
a,  109 
8,258 
6,407 
G.&56 
C,705 
6,854 
7,0C3 
7,152 
7,301 
7,450 
7.500 
7,748 
7,897 
8,046 
8,195 
8,344 
8.493 
8.642 
8,791 
8,040 
9,536 
10, 132 
10. 728 
11, 070 


,  Per  sqaare ! 
inch. 


Pounds. 

/imA. 

1.000 

0. 

10.000 

.0002 

20,000 

.0005 

30,000 

.0009 

85,000 

.0012 

39,000 

40,000 

.0019 

41.000 

.0024 

42,000 

.0026 

43,000 

.0028 

U.000 

.0030 

45.000 

.0035 

46,000 

.0039 

47.000 

.OOM 

48,000 

.0049 

49,000 

.0050 

50.000 

.OOW 

51,000 

.0079 

62,000 

.0087 

63,000 

.0104 

64,000 

.0111 

55,000 

.0130 

56,000 

.0149 

57,000 

.0156 

58.000 

.0170 

59,000 

.0195 

60  000 

.0210 

64,000 

.03 

68,000 

.04 

72,000 

.08 

74,290 

.17 

Elongntion.        Set. 


Ituh. 
0. 


Remarks. 


.0006 


Initial  load. 


Elastic  limit  (approximate). 


.0058 


.0108 


.0186 


Tensile  strength. 


Elongation  of  inch  section,  ".36. 
Exterior  diameter  at  fracture,  ".83. 

Ai)i)earance  of  fracture,  silky.    Tliree  small  surface  cracks  develo|)«L 
Fracture  began  at  one  of  them. 


ENDURANCE  OP  ROTATING  SHAFTS. 
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No.  5434. 
Annular  Spboimbn  from  End  of  Endurance  Shaft  No.  252. 

Marks,  2  B3. 

i\i^^^4-^^c.  J  exterior,  1'^ 
Diameters,  {  .^^^.^^^'  ,,^^ 

Sectional  ?Tea,  .149  square  inch. 
Gauged  length,  1". 


Applied  loitdB. 


149 

1.490 
2.980 
4,470 
5,811 

5,9eo 

0,109 
0,258 
0,407 
0,556 
0,705 
0.854 
7,C03 
7,152 
7,301 
7,450 
8,040 
8,642 
9.238 
9,834 
10,430 
10.820 


Elongation  of  inch  section,  '^40. 
Exterior  diameter  at  fracture,  ".79. 
Appearance  of  fracture,  silky. 


616  ENDURANCE   OP  ROTATING  SHAFTS, 

No.  5435. 

Angitlab  Specimen  from  Midble  op  Endurance  Shaft  No.  252. 


Marks,  2  B3. 

Tk;o»>^f^«a  5  exterior,  1". 
^^^'^^^^^M  interior;  ".900. 
Sectional  area,  .140  nqnare  inch. 
Gauged  length,  1". 


In  gauged  Ipngth. 

Total. 

Per  Minaro 
inch. 

Elongation. 

Set. 

ReniarkA. 

Pound*. 
149 
1.4i0 
2,080 
4,470 
5,215 
5,900 
6,109 
0,258 
6,407 
6,556 
6,705 
6,864 
7,003 
7,152 
7,301 
7,450 
7,590 
7,748 
7,897 
8,046 
8.195 
8,.'M4 
8.493 
8,642 
8,791 
8,940 
9,536 
10, 132 
10,728 
11,190 

Pounds. 
1,000 
10.000 
20,000 
30,003 
35.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
64,000 
68,000 
72,000 
75,100 

Jnth. 

0. 

.0003 
.0006 
.0009 
.0012 
.0019 
.0024 
.0026 
.0030 
.0033 
.0038 
.0043 
.0060 
.0056 
.0066 
.0074 
.0085 
.0092 
.0105 
.0119 
.0133 
.0142 
.0160 
.0176 
.0497 
.0216 
.03 
.05 
.08 
.18 

Ineh. 
0. 

Initial  Lia<1. 

' 

.0006 

I 

1 

[ 

.0021 

.0054 

.0111 

.0191 

Tensile  strengtli. 

Elongation  of  inch  section,  '^37. 
Exterior  diameter  at  fracture,  ".80. 
Appearance  of  fracture,  silky. 


ENDURANCE   OF   ROTATINQ   SHAFTS.  617 

Ko.  5436. 
Annular  Specimen  from  End  of  Endurance  Shaft  Ko.  259. 
Marks,  2  Be. 


T^5««ww«*    i  exterior,  1". 
Diameter,   j  interior; -.900. 

Sectional  area,  .149  square  inch. 
Ganged  length,  1". 


Applied  load*. 


Total. 


Per  nqnaro 
I      incn. 


PaundM. 

Pmtnda, 

149 

1,000 

3,490 

10,000 

2.980 

20,000 

4,470 

30,000 

5.900 

40,000 

6,566 

44,000 

6,705 

45,000 

6.407 

43,000 

6.556 

44.000 

6,705 

45.00U 

6,854 

46.000 

7,003 

47.000 

7.152 

48,000 

7,301 

49.000 

7.450 

50.000 

8.046 

54,000 

8.642 

58.000 

9,238 

62,000 

9.834 

66,000 

10, 4:% 

70,000 

10,480 

70.340 

KeniarlcH. 


Initial  load. 


Elastic  limit. 
Load  fell. 


Tenaile  streni^li. 


Elongation  of  inch  section,  -.42. 
Exterior  diameter  at  fractare,  -.78. 
Appearance  of  fracture,  silky. 


618  ENDURANCE  OP  ROTATING  SHAFTS. 

No.  5437. 
Annular  Speoiucen  from  Middle  of  Endurance  Shaft  No.  259. 


Marks,  2  ](«. 

Sectional  area,  .149  square  iiicli. 
Gaagetl  length,  1". 


Applied  loailn. 


ToUl. 


Per  Miutre 


inch 


In  g»nged  length. 


Elongation.'        Set. 


Poundt. 

routuu. 

149 

1.000 

1,490 

10.000 

2,980 

20,000 

4,470 

30.000 

5.215 

35,000 

5,3<M 

26.000 

5.513 

37.000 

5,062 

38,000 

5,811 

30.000 

5.960 

40,000 

0,1C9 

41,000 

0,258 

42.000 

0,407 

43,000 

0.550 

44,000 

6,705 

45,000 

6,854 

40.000 

7,003 

47,000 

7, 152 

48,000 

7.301 

49.000 

7,450 

60,000 

7.599 

51,000 

7,7J8 

52,000 

7,897 

53,000 

8,040 

54,000 

8,195 

55.000 

8,940 

00,000 

9,536 

04.000 

10, 132 

68,000 

10,728 

72,000 

Inch.  Inch. 

0.  I        0. 

.0003      

.0006    ' 


Initial  loMl. 


.0014 
.0015 

.0001 

.0016 

IShutic  limit. 

.0021 

.0024 

.0020 
.0081 

.0010 

.0035 

.0030 

.0049 
.0070 
.0078 

.0052" 

.0095 

.0110 

.0120 

.0140 
.0163 

.6120 

Craok  in  sight. 

.0174 

.0194 

.0210 

.0239 
.04 

.0216 

.05 

.08 

.16 

Tensilo  strength 

El4>ngation  of  inch  section,  ''.22. 

Exterior  diameter  at  fracture,  ".86. 

Appearance  of  fracture,  silky.  Opened  minute  cracks  in  the  cylin- 
drical surface.  Fracture  began  at  the  crack  first  observed  and  tore 
apart  in  detail. 


EKDURAKCB  OF  BOTATINO  SHAFTS;  619 

No.  5110. 
ANNUZ.AB  SpBOIMEN  FBOM  EmD  OF  EnBUBANGE  SHAFT  Xo.  211^ 


Marks,  3  Ai. 
Diameters  ^  ^^^^^^^^  !"• 

Sectional  area,  .149  square  inch. 
Gauged  length,  1". 


Applied  loads.             In  ganged  length. 

BemarkB. 

ToUL 

rounds, 
149 
1.490 
•2,980 
4,470 
5,900 
6,705 
7,152 
7,301 
7,450 
7,599 
7,748 
7,807 
8,046 
8,196 
8,344 

^®^,Jg[^  Elongation.,        Set. 

Pounds. 
1,000 
10.000 
20,000 
30,000 
40,000 
45,000 
48,000 

Inch. 

0. 

.0003 
.0006 
.0009 
.0013 
.0015 
.0017 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

0. 

0. 

49.000    1          .0017 
50,000    '          .0021 
51. 000              -  01^ 

.0004 

52,000 
53.000 
54,000 
65,000 
S6.000 

.0140 

.0150 

.0157 

.0168 

.02 

.03 

.04- 

.04 

.05 

.06 

.08 

.18 

.10 

.0147 

8,940            661665 
9,536            64,000 
10, 132            68. 000 
10.728    ,        72.000 
11,324     1        76,000 
11.020            80,000 
12,516            84,000 
12, 720             85. 870 

Tensile  strength. 

Elongation  of  inch  section,  '^35. 
Exterior  diameter  at  fractare,  '^81. 
Appearance  of  fractare,  iine  silky. 


'620  ENDirftANCE   OP  EOTATINO  8HAFTS. 

No.  5111. 
Anthtlab  Specimen  from  Middle  of  Endubanoe  Shaft  No.  211. 


Marks,  3  A,. 

Sectional  area,  .149  square  inch. 
Oaaged  length,  1". 


AppU. 
Total. 

»d  lowls. 

Pernqnare 
incli. 

PoundM. 

Pounds. 

14& 

1,000 

1,490 

10,000 

2,080 

20,000 

4,470 

30,000 

5  900 

40,000 

0,705 

45.000 

7,152 

48.000 

7,450 

50.000 

7,599 

51,000 

7,74« 

52,000 

7,897 

53,000 

8,046 

54,000 

8,195 

55.000 

8,344 

66,000 

8.642 

58,000 

8,940 

60.000 

9,53G 

64,000 

10,132 

68,000 

10, 728 

72,000 

11,824 

76,000 

11, 920 

80.000 

12,516 

84,000 

13. 112 

88.000 

13,160 

88.320 

In  ganged  length. 


Elongation.        Set. 


Remarka. 


I 


Inch, 
0. 


Jneft. 
0. 

.0004  I 

.0007  I 

.0010  j        0. 

.0013  ! 

.0017  I  .0001 


.0023 

.0027 

.0030 

.0036 

.0041 

.0050 

.0057 

.0080 

.0100 

.02 

.03 

.03+ 

.04 

.05 

.07 

.13 

.19 


.0006 


.0030 


.0077 


Initial  load. 


Elastic  limit  (approximate). 


Tenaile  atrcngth. 


Elongation  of  inch  section,  ''.31« 
Exterior  diameter  at  fracture,  '^84. 
Appearance  of  fracture,  fine  silky, 
developed. 


Minute  circumferential  cracks 


ENDURANCE  OF  ROTATING  SHAFTS.  621 

No.  6114. 
Annular  Spegimen  from  End  of  Endurance  Shaft  No.  223, 
Marks,  3  A3. 


Sectional  area,  .149  square  inch. 
Gauged  leugtb,  V\ 


Applied  loMls. 

In  gauged  length. 

Totid. 

Per  square 
inai. 

Elongation.         .Set. 

iCemarkii. 

Potmdt. 
149 
1,4M 

PoundM, 
1,000 
10,000 
20,000 
30,000 
40,000 
45,000 
50,000 
51,000 
.•19  noo 

Inch. 
0. 
.0003 

0. 

Initial  load. 

2,980 

.0007 

.0010 

.0015 

.0017 

.0020 

.0031 

.0004 

.0170 

.0180 

.0187 

.02 

.03 

.04 

.05 

.06 

.07 

.08 

.11 

.20 

4,470 

5,900 
0,705 

0. 

7,450 
7.500 
7,748 

.0002 

Klaetic  limit.                                                                j 

7,897              53.000 

8,046 

54,0CO 
55,000 
56,  COO 
00,000 
04,000 
68,000 
72,000 
76,000 
80,000 
84,000 
87,060 

8.195 
8,344 

.0064 

8,940 

' 

9,536 

10, 132 

10.728 

11,324 

11.020 

1 

12, 516 

12,970 

Tenaile  strength. 

Elongation  of  inch  section,  '^37. 
Exterior  diameter  at  fracture,  ".80. 
Appearance  of  fracture,  fine  silky. 


622 


ENDURANCE   OF  ROTATING  SHAFTS. 


No.  5115. 

Annular  Spbgimbn  frox  Middle  of  Endurance  Shaft  Ko.  223. 

Marks,  3  A3. 

i¥{«...^f^^o  (  exterior,  1". 
^^"'^^^^i  interior/ -.000. 
Sectional  area,  .149  square  inch. 
Gauged  length,  1". 


Applic«l  IomU.       I      In  gaogMl  length. 


I 


Total. 


Pounds. 
140 
1.400 
2.080 
4,470 
6,215 
5.000 
0,100 
0,258 
0.407 
6,550 
0,705 
0,K54 
7, 003 
7,152 
7,301 
7,450 
7,599 
7,748 
7.897 
8,046 
8,105 
8,344 
8,493 
8,642 
8,791 
8,940 
0,530 
10, 132 
10,  728 
11, 140 


'  Per  sqnnn 


sqan] 
ncD. 


incl 


Pound*. 
1,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41.000 
42,000 
43.000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53.000 
54,000 
55,000 
56,000 
57,000 
58,000 
50,000 
60,000 
64,000 
68,000 
72,000 
74,760 


Elongation., 


Inek. 
0. 


Set. 


Jndk. 
0. 


.0007 

.0010 

.0013 
.0017 
.0019 

.0001 
.0003 

.0020 

.0021 

.0022 

.0023 
.0025 

.001)7 

.0027 

.0028 

.0020 

.0030 

.0011 

.0035 

.0038 

.0040 

.0043 

.0047 

.0050 

.0053 

.0059 

.0064 

.01 

.02 

.03 

.04 


.0023 


Remarks. 


Initial 


.  0041    I  Cirrumferential  onck  in  sight 


•  i 


I  Tensile  strength. 


Elongation  of  inch  section,  ^Ml. 
Exterior  diameter  at  fracture,  ''.96. 

Appearance  of  fracture,  silky.    Cii-cumferential  cracks  devcloi)ea. 
One  dull  spot  extended  through  thickness  of  wall  of  specimen. 


ENDURANCE   OP   ROTATING   SHAFTS.  623 

No.  5112. 
Aknulab  Specimen  from  End  of  Endurance  Shaft  No.  216. 


Marks,  3  A4. 

Sectioual  area,  .149  square  inch. 
Gauged  length,  V\ 


Applied  loads.            In  gauged  length. 

i 

RemarkB. 

T««--  ^"ioT" 

i 
Elongation.        Set. 

i 

Pound*.      Poundg. 

149              1,000 

1.490            10,000 

2,960            20,000 

4, 470            M  OAO 

Inek. 
0. 
.0009 

Inch. 
0. 

IniUalload. 
Ebwtic  limit. 

Tensile  strength. 

.0006 
.0010 
.0014 
.0016 
.0017 
.0018 
.0019 
.0020 
.0147 

5,960 
C  705 

40.000 
45.000 
50.000 
51.000 
52,000 

63,000  5 

^  54,000 

0. 

7  450 

7,500 

7  748 

'      7,897 

8  046 

8,106 
8,344 
8,940 
9.686 
10  182 

55,000              .0166 
56,000              -tfk 

.0144 

60,000 
64,000 
eSLOM 

.03 
.04 
.06 
.06 
.07 
.10 

10,728    1        72,000 
11  324    1        76,000 

11  020    1        80,000 

1     12,516    1        84,000 

1     12.080            87.110    '          .10 

L 

Elongation  of  inch  section,  '^36. 
Exterior  diameter  at  fracture,  '^81. 
Appearance  of  fracture,  fine  silky. 


ENDURANCE  OF  ROTATING  SHAFTS 


I'ROM 

STEEL  BAES. 


575 


626  ENDURANCE   OF  ROTATINa  SHAFTS. 

No.  5117. 

Annuulu  Spegimsn  from  Middle  of  Endurance  Shaft  Ko.  228^ 


Marks,  3  A5. 

Sectional  area,  .149  square  iucli. 
Gauged  length,  1''. 


lOMlB. 

In  ganged  length. 

er  aquare 
inch. 

Elongation. 

Set. 

Remarks. 

Pounds. 
1,000 
10,000 

Jneh. 

0. 
.0004 
.0007 
.0020 

Jnek. 
.0 

Initial  load. 

20,000 
30,000 

Circumferential  cracka  develoiied  ".8  kng. 
Tenalla  strength. 

35,640 

Appearance  of  fracture :  About  40  per  cent  silky,  60  per  cent  dnll 
smooth.  The  silky  metiil  represeuted  that  part  of  the  sectional  area 
which  was  intact  before  the  test.  The  dnll  smooth  metal  represented 
fractured  surfaces  acquired  during  the  endurance  test. 


ENUURANOS  OF  ROTATING  SHAFTS. 


627 


AiTNEAjjBD  Annular  Spkoiken  fbom  Ens  of  Enbvbanoe  Shaft 

No.  3S2. 
Marks,  3  Ac. 

Diameters  v<  «»*<"ior»  ^"' 
diameters,  ^  i^jgrior^  ,,900. 

Sectional  area,  .149  sqaare  inch 
Gauged  length,  1". 


In  gaugedlength. 

Totia. 

Per  Bqiuire 
inch. 

Elongation. 

Set. 

Kemark*. 

1 

149 
1,490 
'      2,900 
4,470 
5,9«0 
6,706 
7,450 
8.195 
8,940 
9.536 
8.642 
8,791 
8,940 
9,089 
9,238 
9,387 
9,536 
9,685 
10,132 
10,728 
11,324 
11,920 
12,516 

Poundt. 
1,000 
10,000 
20,000 
30,000 
40,000 
45,000 
50,000 
55,000 
60,000 
64,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63.000 
64,000 
65,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
93,760 

Inch. 

0. 
.0003 
.0006 
.0009 
.0013 
.0015 
.0017 
.0019 
.0020 
.0022 
.0063 
.0078 
.0124 
.0200 
.0235 
.0245 
.0248 
.0257 
.08 
.04 
.05 
.06 
.08 
.10 
.14 
.22 

Inch. 
0. 

Initialload. 

Klastic  limit.    Load  fell. 

0. 

0. 
0. 
0. 

.0229 

1     13.112 
13, 708 

1     13, 970 

Tensile  atreagth. 

1 

Elongation  of  inch  section,  ''.39. 
Exterior  diameter  at  fracture,  ''.81. 
Appearance  of  fractare,  silky. 
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ENDURANCE   OF    ROTATING   SHAFTS. 
No.  6467. 


Annealed  Annular   Specimen  from  Mibblb   of  Enbubancb 

Shafi'  No.  232. 
Marks,  3  Ab. 

rfc!««.^+^^o   S  exterior,  1". 
^^*"^^^^^»' i  iuterior, -.900. 
Sectional  area,  .149  square  iiu;li. 
Gauged  length,  1". 


Applied  loads. 


Total. 


Per  square 


sqao] 
uch. 


iucl 


In  gauged  length. 


ElongBtion. 


Pounds. 
149 
1.490 
2,960 
4.470 
5,900 
0,705 
7.450 
8,105 
8,344 
8,493 
8,642 
8,791 
8.940 
10, 132 
10,728 
11,324 
11,920 
12.  516 
13, 112 
13,540 


Pounds, 
1,000 
10,000 
20.000 
30,000 
40,000 
45,000 
50.000 
55,000 
56,000 
67.000 
58,000 
59.000 
60,000 
68,000 
72,000 
76.000 
80,000 
81.000 
88,000 
90.870 


Inch. 

0. 

.0002 
.0006 
.0008 
.0011 
.0013 
.0015 
.0017 
.0020 
.0025 
.0086 
.0187 
.0197 
.03 
.04 
.05 
.06 
.08 
.10 
.20 


Remarkft. 


Sot. 


Inch. 
0. 


I  Initial  load. 


£lai»Uc  limit. 


Teuaiie  strength. 


Elongation  of  inch  section,  -.36. 
Exterior  diameter  at  fracture,  -.81. 
Appearance  of  fracture,  silky. 


ENDURANCE   OP  ROTATING  SHAFTS. 
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No.  5118. 

Annular  Specimen  from  End  of  Endurance  S  hain't  Ko.  241. 

Marks,  3  Bj. 

"rfc:««,^*^^o  i  exterior,  1". 
Diameters,  j.„^^.^^'„jj^ 

Sectional  area,  .149  square  inch. 
Ganged  length,  1". 


Applied  loads. 


In  ganged  length. 


Total. 


Pounds. 
149 
1.490 
2,980 
4,470 
5,960 
7,450 
7.599 
7,748 
7,897 

8,046 

8,196 
8,344 
8,940 
9,536 
10, 132 
10,728 
11,324 
11,920 
12,510 
13,112 
13,460 


'^•inT""!^^^"^*"^" 


Pound*. 
1,UU0 
10,000 
20, 000 
30,000 
40,000 
50,000 
51.000 
52,000 
53,000 

54,000 

55,000 
56,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
90,330 


Jneh. 

0. 
.0003 
.0006 
.0010 
.0013 
.0017 
.0017 
.0018 
.0018 
.0020 
.0130 
.0148 
.02- 


.03+ 

.04 

.05 

.06 

.08 

.11 

.17 


Set. 


Jneh. 
0. 


.0128 


Snniarlta. 


iDiiialload. 


ElaHtic  limit. 


TensUo  Htrcngth. 


.  Elongation  of  inch  section,  ".36. 
Exterior  diameter  at  fracture,  ".81. 
Appearance  of  fracture,  tine  silky. 


630  ENDURANCE   OP  ROTATING   SHAFTS. 

No.  5119. 

Annular  Specimen  fiioh  Middle  of  Endurance  Shaft  No.  241. 

Marks,  3  B|. 

T^;«»*^f^*«  ( exterior,  1". 
Diameters,  |.^^^.^^J,^ 

Sectional  area,  .149  square  inch. 
Gauged  leugth,  1''. 


Applied  loAda. 


ToUl. 


Pound*. 
149 
1,490 
2,980 
4,470 
6,900 
e,705 
6.854 
7,003 
7,162 
7,801 
7,460 
7,699 
7,748 
7,897 
8,046 
8,195 
8,344 
8.493 
8,642 
8,791 
8.940 
9,536 
10,182 
10,728 
11,824 
11,920 
12,616 
13, 112 
13,706 


Per  Mnftre 
I      inon. 


Poundi. 
1,000 
10,000 
20,000 
30,000 
40,000 
45.000 
46.000 
47,000 
48,000 
49,000 
50,000 
51,000 
62,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
60,000 
60,000 
64,000 
68,000 
72.000 
76,000 
80.000 
84.000 
88,000 
92.000 


In  ganged  length. 


Remftrkg. 


Elongaiioa. 


IfUSh. 

0. 
.0006 

.0006 

.0009 

.0012 

.0015 

.0015 

.0016  I 

.0017  I 

.0019  I 

.0021 

.0028 

.0025 

.0027 

.0030 

.0043 

.0054 

.0070 

.0081 

.0092 

.0108 

.OS- 


Set. 


Inch. 
0. 


Initial  load. 


.0004 


.0023 


.0080 


.03+ 

.04 

.06 

.08 

.16 


Tensile  atrsngth. 


Elongation  of  inch  section,  '^32. 
Exterior  diameter  at  fracture,  ".82. 
Api>earanoe  of  fracture,  silky. 


ENDUBANCE  OP  ROTATING  SHAFTS. 
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No.  5454. 

Annealed  Akntjlab  Spboimbn  from  End  of  Endubanoe  Shaft 

No.  246. 

MarkS;  3  Bj. 
-Tfc.^^  .^,  (  exterior,  1". 
^^*™^^^'i  interior; -.900. 
Sectional  area,  .149  square  inch. 
Gauged  length,  1". 


Applied  loads. 


In  ganged  length. 


Total. 


Potmdi. 

149 

1,490 

2,900 

4,470 

5.060 

«,705 

7,450 

8,195 

8,791 

8.344 

8,493 

8,642 

8,791 

8,940 

0,636 

10, 132 

10,728 

11,324 

11,020 

12,516 

13,112 

13.708 

13,820 


Per 


inT.'"!^*"^^-^^*"- 


Pounds. 
1,000 
10,000 
20,000 
30,000 
40,000 
45,000 
50,000 
55,000 
59,000 
56.000 
57,000 
58.000 
50,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
92,750 


Inch, 

0. 

.0008 
.0007 
.0010 
.0014 
.0010 
.0018 
.0020 
.0022 
.0035 
.0069 
.0101 
.0145 
.0200 
.03 
.03+ 
.04 
.05 
.06 
.07 
.10 
.15 
.24 


Set. 


Bemarlu. 


Inch. 
0.  Initial  load. 


.0175 


Blaaticliniit.    Load  fell. 


Tenaile  atrength. 


Elongation  of  inch  section,  ''.35. 
Exterior  diameter  at  fracture,  ".81. 
Appearance  of  fracture,  silky. 


Bethlehem  Ikon  Cojcpany'8  Nickel  Steel,  Annealed. 

7x3  S. 


Makes. 


Turned  down  from  rod  1  J"  diameter.    0.29  per  cent  carbon,  5.661 1*! 
cent  nickel. 
Diameter,  1".    Speed  of  rotation,  1,500  per  minute. 
I^eu^tb  between  end  supports,  33". 
Ix>adedoyer  4"  length  at  middle. 
Deflections  measured  on  chord  of  10''. 


^•^i-    Number  of  rotation*. 

mum 

fiber 


Micrometer  readisgn  for 
deflections. 


per 
8qnare 
inch. 


Succes- 
sive. 


Pounds. 
40,000  0 


I 


Total. 


On 
line. 


10, 000  '         10, 000 


I      117.800  ■       127,800 
0  I      127,800 

677.500         805,300 

0  I       805,300 

I 

670,700     1,476.000 
0  1,476,000 


669,400     2,145.400 
0  2,145,100 


672,200     2,817,600 

0  2,817,600 

I 

I 

681,900  I  3.499,500 
0  3,499,500  ' 


679,400     4,178,900 


189,500 


4, 178  900 


4,368,400  . 


I 


rn- 

loiidMl. 


Inch. 
.2007 
.2009 
.2010 

.2007 
.2006 
.2008 


Loaded. 


Un- 
lottded. 


Defleo-i 
tions. 


Sets. 


Inch.  Inch.   I  Inch.  Inch. 

.1606  1  .2005  .0339  !  .0002 

.1667  I  .2007  '  .0340  |  .0002 

.1666  '  -2007  .0339  .0003 


.2007 

.2007 
.2005  '■ 


.2008 
.2010 
.2010 


.2009 
.2010 
.2010 


.2009 
.2009 
.2010 


.2009 
.2010 
.2010 


.1689  , 
.166S  I 
.1668  ! 


.2004 
.2004 
.2003 


.0335 
.«'336 
.0335 


.(669  I 

.1668 

.1669 


.2005 
.2004 
.2005  , 


.0003 
.0002 
.0005  I 


Bemmrks. 


Ri5rted39boon». 


.0336  .0002 
.0336  ;  .0003 
.0336  0. 


.1670 
.1660 
.1670 


.2006  ' 

.2006 

.2006 


.0336  .0002 
.0337  .0004 
.0336   .0004 


a 

.2006 

.1670 

.2006 

.0336 

0. 

b 

.2008 

.1670 

.2006 

.0338 

0. 

e 

.2010 

.1670 

.2007 

.007 

.0003 

a 

.2000  , 

.1668 

.2007 

.0139 

.0002 

b 

.2010 

.1670 

.2007 

.0337 

.0003 

e 

.2010 

.1670 

.2009 

.0J39 

.0001 

R€«ted  15  booi* 


Bo. 


.1670  .2006  ,  .0336  .0003 
.1670  .2008  I  .0338  .0002 
.1669   .2006  I  .0339   .0002  j 


Do. 


Do. 


Do. 


.1669  '  .2007  ' 
.1071  ;  .2007 
.1671   .2008 


.0338  .0002  i 
.0)36  .0002  ' 
.0337   .0002 


.1670 
.1672 
.1670 


.2007 
.2008 
.2008 


.0337 
.0336 


.0002 
.0002 
.0002 


Rested  39  boon. 


Shaft  ruptured  at 
the  north  ttiffpf' 
south  middle 
bearing. 


Bethlehem  Iron  Company's  Nickel  Steel, 
Annealed.    Marks,  7  x  3  H 

Turned  down  from  rod  IJ"  diameter.    0.29  x>t 
per  cent  nickel. 
Diameter,  1".    Speed  of  rotation,  1,500  per  miu 
Length  between  end  Rupport8,  33". 
Loaded  over  4"  length  at  middle. 
Deflections  measured  on  chord  of  10". 


Maxi- 
mum 

Number  of  rotations. 

ilicroxneter  readiDgs  for 
detlectioDs. 

fiber 

stress 

per 

winare 

inch. 

Un- 
loaded. 

Dellec- 
tionn: 

Sncces- 
sivo. 

Total. 

On 
Hue. 

Un- 

loadetl. 

Loaded. 

^PoundM. 
40,000 

0 

0 

a 
b 
e 

Inch. 

0. 2012 
.2009 
.2008 

Inch. 

0.1681 
.1684 
.1683 

Inch. 

0.2005 
.2007 
.2006 

Inch. 

0. 0324 
.0323 
.0323 

1 
0. 

10,000 

10, 000 

a 
b 

c 

.2008 
.2012 
.2012 

.1679 
.1681 
.1680 

.  2008 
.2011 
.2010 

.0329 
.  0330 
.0330 

0. 

551,300 
0 

561,300 
561.300 

.2012 
.2014 
.  2012 

.1679 
.  1680 
.1682 

.2010 
.2012 
.2010 

.03:)1 
.  032«} 
,  03J8 

647,400 
0 

1, 208,  700 

1, 20.'=^,  700 

a 
b 

e 

.2010 
.2012 
.2010 

.1C80 

.1083 

1683 

.  2J109 
.2010 
.2010 

.or._T 

.  0:J27 
.0;ij7 

.c 

.0 
0. 

659,000 
0 

1,867,700 
1, 867, 700 

a 
b 
e 

.2011 
.2U13 
.2011 

.1683 
.1684 
.1082 

.2010 
.2010 
.20:0 

.  0327 
.  0326 
.  032.S 

.01 

.0< 

.Ok 

680,000 
0 

2, 547, 700 
2, 547,  700 

a 
b 
e 

.2009 
.  2012 
.  2012 

.1684 
.1684 
.1682 

.  2007 
.  2010 
.2009 

.032) 
.  O'VJO 
.0327 

.0(1 

.  00 

.Ou 

094  200 

3,241,900 

0 

3,241,900 

a 
b 
e 

.2008 
.  2014 
.2012 

.1683 
.1087 
.1685 

.2008 
.2011 
.2010 

.032.-» 

.oirj) 

0. 

.  Oil 
.00( 

553,200 

3, 795, 200 
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ENDURAKCE   OF   ROTATING  SHAFTS. 


No.  5439. 
Aknulas  Spboimek  fbok  MiddI/E  of  Endubakce  Shaft  No.  253. 

Marks,  3  B> 

T\i^^^^^^^  S  exterior,  1". 
Diameters,  |.^^j^^\,cK)o. 

Sectional  area,  .149  square  inch. 
Oauged  length,  1'^ 


Applied  loads. 


In  g^Qfed  length. 


ToUl. 

Par  sqnan 
inch. 

PoundM, 

PM»f»d«. 

149 

1.000 

1,490 

10,000 

2,980 

20,000 

4,470 

80,000 

5.9eo 

40,000 

e.70ft 

45,900 

7.450 

60.000 

7,599 

51,000 

7.748 

52.000 

7,897 

53,000 

8,046 

54,000 

8,195 

55,000 

8.344 

56.000 

8.493 

57.000 

8,042 

68,000 

8,791 

50,000 

8,940 

60,000 

9,238 

62,000 

9,530 

64,000 

9,834 

66,000 

10,132 

68,000 

10.430 

70,000 

10,679 

76,000 

11.920 

80,009 

12, 516 

84,000 

13, 112 

88,000 

13,708 

92,000 

14,270 

95.770 

Elongation.' 


0. 

.0008 
.0006 
.0009 

.0013 

.0017 

.0022 

.0025 

.0026 

.0028 

.0030 

.0033 

.0086 

.0039 

.0041 

.0045  I 

.0062 

.0063  ! 

.0080 

.0104 

.0117 

.0137 

.02 

.03 

.04 

.05 

.07 

.15 


Set. 


Ineh. 
0. 


.0001 
.0002 


.0014 


.0081 


Remark*. 


Initlalloed. 


.0110 


Tenaile  strengtli. 


Elongation  of  inch  section,  '^32. 
Exterior  diameter  at  fracture,  "i 
Appearance  of  fhiotore.  silky. 


ENBTJKAaCB  OF  BOTATINO  SHAFTS. 


635 


No.o4m. 
Ankttlab  Speoikbn  fbom  Bnb  of  Enbtjranob  Shaft  No.  275. 


Marks,  3  B4. 

Tk.'».»^4^^«o  J  exterior,  1''. 
^^^""^^^'^^  J  interior, -.900. 
Sectional  area,  .149  square  inch. 
Ganged  length,  1'^ 


Applied  loiido. 

TotoL 

PerMiutfo 
Ino^. 

Elongation. 

Inek. 

0. 

.0002 
.0006 
.0010 
.0012 
.0017 
.0125 
.0142 
.0151 
.0150 
.0172 
.0181 
.0191 
.0200 
.0218 
.0234 
.03 
.04 
.05 
.00 
.08 
.11 
.21 

Sot. 

Remark  R. 

Pamndt. 

149 
1,490 
2.980 
4,470 
6,900 
7.450 
7.680 
7.748 
7.897 
8.040 
8.195 
8,344 
8,498 
8.042 
8,791 
8,940 
9.588 
10.132 
10.728 
11.324 
11.920 
12,510 
12,970 

1,000 
10,000 
20,000 
80,000 
40,000 
60,000 
61,000 
62.000 
68,000 
54.000 
65,000 
50,000 
07,000 
68,000 
60,000 
00,000 
64,000 
08,000 
72,000 
70.000 
80,000 
84,000 
87,060 

Inch. 
0. 

Initial  load. 

0. 
0. 

ElasUe  limit. 

.0150 

.0208 

Tensile  strength. 

Elongation  of  inch  section,  '^31. 
Exterior  diameter  at  iractnre,  '^83. 
Appearance  of  firacture,  silky. 


686  ENDURANCE   OF   ROTATING  SHAFTS. 

No.  5Ul. 
ANNULAR  SPECDOBN  FROM  MlBDLB  OF  ENDURANCE  SHAFT  No.  275. 

Marks,  3  B4. 


Tx-  ^^4.^^  (  exterior,  1". 
"'"°«*«"'i  interior,' ".900. 
Sectional  area,  .149  square  inch. 
Gauged  length,  l'^ 


r 


AppU 

ToUl. 

rounds. 
149 
1,490 

ed  loads. 

Per  HOiiare 
1      Inch. 

Putmd*. 

1,000 

10,000 

20.000 

90,000 

40.000 

45,000 

50.000 

63.000 

54.000 

55,000 

56.000 

1        67,000 

58,000 

59,000 

,        60.000 

1        62,000 

1        64,000 

66.000 

1        68,000 

70,000 

76.000 

1        80.000 

81,000 

88,000 

90,670 

In  gauge 

KlongAtion. 

Ineh. 
0. 

.0003 
.0006 
.0010 
.0013 
.0015 
.0018 
.0019 
•       .0020 
.0044 
.0094 
.0115 
.0125 
.0K»5 
.0145 
.0166 
.0191 
.0214 
.0250 
.0275 
.04 
.05 
.07 
.09 
.17 

d  length. 

Set. 

Jim*. 
0. 

Re 
Initial  load. 

2,080 

4,470 

5,960 
6,705 

0. 

7,460 
7.897 



.0001 

8.046 

Rlabtie  limit 

8,195 
8,344 



8.493 

8.642 

8,791 

8,940 
0,  'i:38 

.0121 

9.536 

9,834 

10, 132 

10,430 
11,324 

.0245 

11,920 

12,516 

13, 112 

13.  510 

Tensile  strenfrth. 

Remarks. 


p]lon Ration  of  inch  section,  ".36." 
Exterior  diameter  at  fracture,  ".81. 
Appearance  of  fracture,  silky. 


ENDURANCE   OF   ROTATING   SHAFTS.  637 

No.  5120. 

Annular  Specimen  from  End  of  Endurance  Shaft  Ko.  207. 


Marks,  5  Ai. 
i\i^^^^^^  (exterior,!". 
^^^^'"^^^^^M  interior,' ".900. 
Sectioual  area,  .149  square  inch. 
Gauged  length,  1". 


Applied  loads. 


Total. 


PoundM. 
149 
1,490 
2,080 
4.470 
5,  MO 
7,450 
7.500 
7,743 
7.897 
8,046 
8.195 
8,344 
8,403 
8,642 
8,791 
8.040 
9,536 
10, 132 
10.728 
11,324 
11.920 
12,516 
13, 112 
13,708 
I     14.301 

14  900 


Poutids. 
1,000 
10,000 
20,000 
30,000 
40,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56.000 
.'>7,000 
58.000 
59,000 
60,000 
64,000 
68,000 
72.000 
76.000 
80.000 
84.000 
88,000 
92,000 
06,000 

100,000 


In  g»nged  length. 


Per  sqoare 
inch. 


Elongation.        Set. 


I7u:h. 

0. 

.0003 
.0007 
.0010 
.0013 
.0017 
.0018 
.0018 
.0085 
.0068 
.0005 
.0100 
.0104 
.0111 
.0115 
.0121 
.02 
.02+ 
.03 
.03+ 
.04 
.04+ 
.05 
.06 


.14 
.16 


Inch, 
0. 


.0071 


.0004 


Kemarks. 


Initial  load. 


Elastic  limit. 


Tensiie  strength. 


Elongation  of  inch  section,  ".29. 
Exterior  diameter  at  fracture,  ".84. 
Appearance  of  fracture,  silky. 


638  ENDURANCE   OF  BOTATINO   SHAFTS. 

No.  5121. 
ANNTTUUft  SPBCIMEN  FBOK  MIDDLE  OF  BHDURANOB  SHAFT  No.  207. 


Marks,  5  Ai. 
T^««»^«-^^  5  exterior,  V. 
^^*™^"' i  interior, ''.900. 
Sectional  area,  .149  square  inch. 
Ganged  length,  1''. 


Applied  IcMds.       1     In  gMiged  length. 

TotaL 

1 

Set. 

Kemnrka. 

Pounds.  '    Pound*. 

140             1,000 

1,490    1        10,009 

2,080            20,000 

Inch. 
0. 
.0003 

OOOA 

Inek. 
0. 

Initlnllond. 

1 

4,470            30,000              .0000 

5,060            40.000 
6,705    1        45,O0C 
7,450            60,000 
8,106    ,        55,000 
8,344    {        56,000 
8,483            57,000 
8,642    1        58.000 
8,701    1        50,000 
8,040    <        60.000 
0,080    •        61,000 
0,238    1        62,000 
9,387    1        63,000 
9,536    1        64,000 
0.685    1        65,000 
0, 83i            06.  Olio 

.0012 
.0016 

0. 

.0019 
.0024 
.0026 
.0028 
.0029 
.0081 
.0032 
.0036 
.0089 
.0042 
.0047 
.0056 
.0062 
.0070 
.0077 
.0087 
.0093 
.02— 
.02 

.oa- 

.03 
.04 

.0002 
.0005 

1 

.0010 

.0081 

9.963 
10.132 
10,281 
10,430 
11,026 
11,622 
12,218 
12,814 
13.410 
14.006 
14,602 
14,900 
15,496 
10,092 
16,610 

67.000 
68,000 
60,000 
70,000 
74,000 
78,000 
82.000 
86,000 
90,000 

, 

1 

.0066 

1 

1 

i 

94,000 

04 

08  000                OA 

100,000 
104,000 
108,000 
111,480 

.06— 
.07— 
.08 

1 

1 

.15 

Tensile  strength.                                               ' 

. 

Elongation  of  inch  section,  ''.27. 
Exterior  diameter  of  fractnre,  ''.87. 
Appearance  of  fracture,  silky. 


ENDURANCE   OF  ROTATING  SHAFTS. 
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No.  6102. 


Annular  Specimen  from  End  of  Endurance  Shaft  No.  208. 

Marks,  5  As. 
T^;»*»^4.^*.  ( exterior,  1". 
^^*"^^*^'^*'i  interior,' -.900. 
Sectional  area,  .149  square  inch. 
Gauged  length,  1''. 


Applied  IomU. 

In  gmgtd  length. 

Total. 

Pertqnare 
inoki. 

Elongation. 

s^     1 

Pounds. 
140 
1,490 

Poundt, 
1,000 
10,000 
20,000 
30,000 
36,000 
40.000 
45,000 
50,000 
51,000 
52,000 

Inch. 

0. 

.0001 
.0006 
.0006 
.0009 
.0010 
.0011 
.0012 
.0013 

.A013 

1 
Inch. 
0. 

2,080 

1 

4,470 
5,215 

0.            1 

5.060 
6.706 

0. 

7,450 
7,599 
7,748 
7,897 
8  046 

.0001    i 

63,000              -OOifi 

54,000 
55.000 
26,000 
57.000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67.000 
68,000 
70,000 
72.000 
74,000 
76,000 
78,000 
88,000 
94.000 
96,000 
96,000 
100,000 
101.830 

.0061 

.0088 

.0089 

.0091 

.0096 

.0101 

.0110 

.0117 

.0121 

.0129 

.0137 

.0144 

.0155 

.0162 

.0171 

.02 

.02 

.02 

.02 

.06 

.04 

.05 

.07 

.08 

.10 

.20 

8,196 
8,344 

8  498 

8,642 
8,791 
8,940 
9,089 
9,238 
9,387 

.0086 

9  536 

9,685 
9,834 
9,983 
10,132 
10.430 

.0120 

10,728 

11,026 
11.324 
11.622 
13, 112 

14.006 
14,304 
14,002 

14.900 

15  006 

Bemarks. 


Initial  l<;kd. 


Elastic  limit. 


Tensile  atrength. 


..._1 


Elongation  of  inch  section,  '\2S. 
Exterior  diameter  at  fracture,  ".84. 
Appearance  of  fractare,  silky. 


640 


KNDURANCE   OF   ROTATIKG  SHAFTS. 
No.  5103. 


Annvlaji  Spboihek  from  Middle  of  Endurance  Shaft  No.M 

Marks,  5  A  2. 

i^;«»^f^«o  <  exterior,  V. 
^^**"*^*^"M  interior,  ".900 
Sectional  area,  .149  square  iuch. 
Gauged  length,  V\ 


Applied  loads. 


ToUl. 


Pounds, 
149 
1,490 
2.980 
4.470 
5,2^6 
5.960 
6,705 
7,450 
8,940 
0.089 

9,2:m 

9,387 
9,536 
9,685 
0,834 
9,983 
10. 132 
10,281 
10. 430 
10,  579 
10.728 
10.877 
11.026 
11, 175 
11.324 
11.473 
11,520 


Per  SQUftre 


SQUft 

ncD. 


incl 


Poundt. 
1,000 
10,000 
20.000 
30,000 
35.000 
40,000 
45,000 
50.000 
60.000 
61,000 
62.000 
63,000 
64,000 
05.000 
66.000 
67,000 
68,000 
69,000 
70.000 
71,000 
72.000 
73.000 
74,000 
75.000 
76,000 
77,000 
77,320 


In  ganged  length. 


Elongmtion., 


Inch. 
0. 
.0003 

.0006 
.0009 
.0011 
.0013 
.0016 
.0018 
.0U23 
.0024 
.0025 
.0025 
.0026 
.0027 


.0028 
.0020 
.0030 
.0032 
.0032 
.0034 
.0034 
.0036 
.0037 
.0039 


Set. 


Benuu-ks. 


Inek. 
0. 
0. 
0. 

a 


I  Initial  load. 

I 


0. 
0. 


.0002 


.0004 


.0006 


.0006 


Snapping  sonnda ;  circnmfereniial  cracks  in  sight. 
TeuaUe  strength. 


!N'o  appreciable  contracUou  of  diameter. 

Appearance  of  fracture  granular;  duU-colored   spots  on  fracturt^ 
surface,  some  of  which  extend  across  the  annular  surface. 


ENDURANCE   OF   ROTATING   SHAFTS.  641 

No.  5122. 
Annular  Specimen  prom  End  op  Endurance  Shaft  No.  216. 
Marks,  5  A3. 


T^;««.^4^^^o   J  exterior,  1". 
Diameters,  j.^^^j^^\,^ 

Se4$tional  area,  .149  square  inch. 
Gaaged  length,  1". 


Applied  loads. 

Total. 

Pemquare 
inch. 

Pounds. 

Poutuls. 

149 

1,000 

1.490 

10.000 

2,9ft) 

20,000 

4,470 

30,000 

5.oeo 

40,000 

7,450 

50,000 

7.599 

51,000 

7.748 

52,000 

7,897 

53,000 

8.046 

54,000 

8,196 

55,000 

8.344 

56.000 

8.403 

57,000 

8,642 

58,000 

8,791 

50,000 

8,940 

60.000 

9,288 

62,000 

0.536 

64,000 

9.834 

66,000 

10,132 

68,000 

10,430 

70,000 

11.026 

74,000 

11,622 

78.000 

12,218 

82,000 

12,  814 

86.000 

13, 410 

90,000 

14,006 

94.000    1 

14,602 

98,000 

14,000 

100,  (KM) 

15, 270 

102,480 

In  ganged  length. 


Elongation.        Set. 


Inch. 

0. 

.0003 
.0006 
.0010 
.0014 
.0010 
.0020 
.0021 
.0060 
.0062 
.0090 
.0095 
.0100 
.0106 
.0113 
.0119 
.0134 
.0150 
.0169 
.0186 
.0202 
.03- 
.03-f 
.04 
.04  1- 
.05 
.07 
.08 
.10 
.17 


Inch. 
0. 


0. 
0. 


.0066 


.0093 


.0168 


Remarks. 


Elastic  limit. 


Tensile  strength. 


Elongation  of  inch  section,  ''.27. 
Exterior  diameter  at  fracture,  ".86. 
Appearance  of  fracture,  silky. 
H.  Doc.  54 41 


642  ENDURANCE   OF   ROTATING   SHAFTS. 

No.  6123. 
Annvlak  Specimen  from  Middle  of  Endurance  Shaft  2^0.215. 
Marks,  5  A3. 

-' """.JliiS^ViK,. 

SiHitioiial  area,  .149  square  inch, 
(laniired  length,  1". 


AppliMl  loaiU. 


In  j(aag(^  len^h. 


Total. 


round  f. 

149 

1.  490 

2, 98U 

4  47U 

5.9eo 

6.705 
7. 450 
8.195 
6.344 
8,493 
8.(M2 
8.791 
H.940 
9,089 
9. 238 
9.387 
9.536 
9,  G85 
0,834 
10, 132 
10.430 
10,  T28 
11,026 
11,324 
11.622 
11,920 
12.516 
13,112 
13. 70S 
14.  304 
14,900 
15,496 
16,092 


Per  Hqnare 


'^^•"'  Elongation.         Set. 


iucl 


Poundi. 
1,000 
10.000 
20.000 
30,000 
40.000 
45.000 
50.000 
55,000 
56,000 
57,000 
58.000 
59,  OCO 
60,000 
61,000 
62. 000 
63,000 
04.  DUO 
65,000 
()6.000 
68,  i:00 
70.  000 
72,  000 
74,000 
76,000 
78,000 
80,000 
84.000 
88.000 
92.  000 
96,000 
100. 000 
104,  tXK) 
108,000 


Inch.       I 
0.  I 

.0003     ' 

.0006    ' 

.0009     , 

.0013     I 

.0016     I 

.0020     I 

.0024     i 

.0026 

.0028    ; 

.0029 

.0031     ' 

.0036 

.0042    I 

.0046    . 

.0052 

.0058 

.0068     I 

.0075 

.0087 

.0101     I 

.0120    ' 

.0135    ! 

.0154    > 

.0171 

.0194 

.03— 

.03 

.04 

.05 

.06        I 

.07 

.13 


0. 


.0001 


.0002 
.0006 


.0013 


.0042 


.0072 


.0157 


Kemarks. 


Initial  load. 


Tenaile  atrengtk. 


Elongation  of  inch  section,  ".22. 
Exterior  diameter  at  fracture,  ''.90. 

Appearance  of  fracture,  silky.     Opened  four  minute  emcks  in  the 
cylindrical  surface.    Fracture  began  at  one  of  these  places. 


ENDURANCE   OF   ROTATING   SHAFTS.  643 

No.  5124. 
Annular  Specimen  from  End  of  Endurance  Shaft  Ko,  222. 


Marks,  5  A4. 

i^;««>..^^««   <  exterior,  1". 
Diameters,  ].^^^^.^^'„^ 

Sectional  area,  .149  square  inch. 
Gauged  length,  1". 


Applied  loads.  In  ganged  len^^th. 

Total.      ^'^^'j^JiJ**"'  Elongation.!        Set. 


Remarka. 


rounds. 

Povndt. 

Inch. 

149 

1,000 

0. 

1.490 

10,000 

.0003 

2,980 

20.000 

.0007 

4,470     , 

30,000    i 

.0010 

5.960     , 

40.000    I 

.0014 

7.450     ' 

60.000 

.0018 

7.599    1 

51,000 

.0019 

7.748 

52,000 

.0020 

7.897     ! 

53.000 

.0021 

8.046 

54,000    . 

.0022 

8.195 

55,000    ! 

.0093 

8,344 

56,000 

.0100 

8,493 

57,000    1 

.0103 

8.642     , 

58,000 

.0107 

8.791     ' 

50,000    1 

.0113 

H,»40 

00.  000 

.0120 

U.238 

62.000 

.0133 

9,536     , 

64,000 

.0148 

9,834 

66,000     1 

.0163 

10,132 

68,000     1 

.0181 

lU,4;fO 

70,  UUO     1 

.0198 

11,028 

74,000 

.03- 

11.622     1 

78.000 

.03 

12.218 

82,000 

.04 

12, 814 

86.000    1 

.04+. 

13.410 

90.000    • 

.05 

14,006 

94,000 

.06 

14.602 

98.000 

.08 

14,900    , 

100,000    i 

.09 

13,250    1 

102,350     1 

.16 

' 

L 



Inch. 
0. 


Initial  load. 


0. 
0. 


.0070 


.0092 


.0166 


Tentiilc  strength. 


Elongation  of  inch  section,  ".29. 
Exterior  diameter  at  fracture,  ".84. 
Api)earance  of  fracture,  silky. 


644  ENDURANCE   OF   ROTATING   BHAFTS. 

No.  5125. 
Annular  Specimen  from  Middle  of  Endurance  Shaft  No.  222. 


Marks,  5  A^. 
i\:«.»^4-^*o  <  exterior,  1". 
^^**"^*^"M  interior;  ".900. 
BectioDal  area,  .149  square  inch. 
Gauged  lengthy  1''. 


Applied  loMlft. 


In  gaugfKl  l«ngtb. 


Total. 


PovndM. 

140 

1.490 

2,060 

4,470 

5.960 

6,705 

7,450 

7,599 

7,748 

7,807 

8,046 

R.195 

8,344 

8.493 

8,042 

8.791 

8,990 

9.238 

9,536 

9,834 

10, 132 

10,430 

10,728 

11,026 

11,324 

11,622 

11,020 

12, 516 

12,960 


J_ 


''•J,^^"*"  Elong»ti<m.'       Set. 


Ponnds. 
1.000 
10,000 
20,000 
80. 000 
40,000 
45. 000 
50,000 
51,000 
52,000 
53.000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64.000 
66,000 
66,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
84,000 
87, 110 


.0004 

Inch. 

a 

.0007 

.0010 

.0015 
.0018 

.0001 

.0023 
.0025 

.0004 

.0026 

.0028 

.0029 

.0082 
.0037 

.0011 

.0039 

.0041 

.0046 

.0051 
.0061 

.0027 

.0073 

.0088 

.0103 

.0119 
.0183 

.0088 

.0149 

.0166 

.0180 

.02+ 

.03— 

Remarks. 


Initial  load. 


Circnmferential  craoka  in  night. 
Tensile  atrength. 


Elongation  of  inch  section,  '^06. 

Exterior  diameter  at  fracture,  ".98. 

Appearance  of  fracture,  in  part  silky,  and  in  part  dull  smooth  sur- 
face representing  places  of  ruptured  metal  acquired  during  the  endur- 
ance test. 


ENDURANCE   OP  EOTATING   SHAFTS. 
1^0.  5126. 


645 


Annitlab  Specimen  fbom  End  of  Endurance  Shaft  No.  229. 

Marks,  5  A^. 

TM^^r.4^^^c.  i  exterior,  1". 
^•*"«**"^'l  interior,' ".900. 
Sectional  area,  .149  square  inch. 
Gauged  length,  1'^ 


Applied  loads. 


Total. 


Pounds. 

149 

1,490 

2,960 

4,470 

5.960 

7,450 

7,509 

7,748 

7,897 

8,040 

8,196 

8,344 

8,493 

8,642 

8,701 

8,940 

9.238 

9,536 

9,834 

10,138 

10,430 

11,026 

11,622 

12.218 

12,814 

13,410 

14,006 

14,002 

14,900 

15,460 


Per  fiqnare 
iocn. 


Poundi. 
1,000 
10,000 
20,000 
30,000 
40,000 
60,000 
51.000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
50.000 
00.000 
62,000 
64,000 
66,000 
68,000 
70,000 
74,000 
78.000 
82,000 
86,000 
00,000 
94,000 
98,000 
100.000 
103,760 


In  ganged  length. 

Remarks. 

Elongation. 

Set. 

Inch. 
0. 
.0003 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

.0006 

.0009 

.0013 
.0017 
.0017 

6. 
0. 

.0018 

.0010 

.0019 

.0020 
.0089 

0. 

.0094 

.0006 

.0104 

.0109 
.0122 

.0083 

.0137 

.0152 

.0169 

.0186 
.03— 

.0154 

.03 

.04— 

.04 

.05 

.06 

.07 

.08 

.13 

Elongation  of  inch  section,  ^'.28. 
Exterior  diameter  at  fractare,  '^85. 
Appearance  of  fractare,  silky. 


()46  ENUURANX'E   OF   ROTATING   SHAFTS. 

No.  5127. 
Annular  Specimen  from  Middle  of  Endurance  Shaft  No. 2*j9. 
Marks,  5  As. 

i^iameterfl,  ^  ^^^^^^101,  ".900. 
Sec*tional  area,  .149  square  inch. 
Gauged  length,  1". 


Applied  lottds. 


Total. 


Per  square 


saua 
Dcn. 


iocl 


Pounds. 

Pounds. 

Inch. 

149 

1,000 

0. 

1,490 

10,000 

.0003 

2,980 

20,000 

.0006 

4.470    , 

30,000 

.0009 

5,900    , 

40,000 

.0013 

6,705 

45,000 

.0016 

7,450 

50,000 

.0020 

7.599 

51,000 

.0022 

7,748 

52.000 

.0025 

7.897 

53.000 

.0028 

8.046 

54.000 

.0032 

8.195 

55,000 

.0040 

8.344 

56,000 

.0044 

8,403 

57,000 

.0047 

8.642     : 

58,000 

.0053 

8,791 

59,000 

.0060 

8.940 

60.000 

.0067 

9,238     , 

62,000 

.0080 

9..W6    1 

64,000 

.0092 

9,834    ' 

60,000 

.0107 

10, 132 

68,000 

.  0123 

10, 430 

70.000 

.0139 

11,026 

74,000 

.02 

11.622    ! 

78,000 

.03— 

12,  218 

82,000 

.03 

12.814 

86,000 

.03f 

13,410     , 

90,000 

.04 

14,006    1 

94,000 

.05 

14,602 

98,000 

.06 

15,198 

102, 000 

.08 

l.-i,794    , 

106,000 

.10 

In  gauged  length. 


Elongation.         Set. 


Jneh. 
0. 


Remarks. 


.0002 


.0019 


.0100 


Initial  load. 


Tensile  strength. 


Elongation  of  inch  section,  ''.28. 
Exterior  diameter  at  fracture,  ".84. 
Appearance  of  fracture,  silky. 


ENDURANCE   OF   ROTATING   SHAFTS. 
No.  5460. 


647 


Annealed  Annular  Specimen  from  End  of  Endurance  Shaft 

No.  233. 

Marks,  5  A^. 
T^;»^^4^^r^  S  exterior,  V. 
^^*^™^^^^'i  interior,' ".900. 
Sectional  area,  .149  square  inch. 
Gauged  length,  1". 


Applied  loads. 


Total. 


Per  sqnaro 
inch. 


I  Pounds. 

1  149 

,  1,490 
2,980 

I  4,470 
5,900 
7,450 
8,195 
8,940 
9,685 
10,430 
10.579 

10,281 
10.  579 
10,  728 
10,877 
11,026 
11,324 
11.022 
11,920 
13, 112 
14,304 
15,496 
16,688 
17.780 


111  gaugetl  leDgtb. 


Elongation. 


Pounds. 

Inch. 

1,000 

0. 

10,000 

.0002 

20,000 

.0005 

30,000 

.0008 

40,000 

.0012 

50,000 

.0016 

55,000 

.0018 

60,000 

.0020 

05,000 

.  0022 

70,000 

.0023 

71, 000 

.0027 

69,000 
71,000 
72,000 
73,000 
74,000 
76,000 
78,000 
80,000 
88,000 
96,000 
104,000 
112,000 
119, 330 


.0048 

.0128 

.0131 

.0134 

.0138 

.0154 

.0160 

.0181 

.03 

.04 

.05 

.07 

.14 


Elongation  of  inch  section,  ".28. 
Exterior  diameter  at  fracture,  ".85. 
Appearance  of  fracture,  silky. 


648 


ENDURANCE   OP   KOTATINO   SHAFTS. 
No.  6461. 


Annbaled  Annular  Specimen  from   Middle  of  ENDUBAAcfi 

Shaft  No.  233. 
Marks,  5  Ag. 

i^;««^*««o  5  exterior,  1". 
^^**™^*«^«M  interior, -.900. 
Sectional  area,  .149  square  inch. 
Gauged  length,  1''. 


Applied  loads. 


In  gMig«d  length. 


ToUl.      ^®^.^^""®  Elongation.        Set. 


Bemarks. 


Founds. 
149 

1,490 
2,980 
4,470 
5,960 
7.450 
8,940 
9.085 
0,834 
0.983 
10, 132 
10,281 
10.430 
10, 728 
11,026 
11. 324 
11,622 
11,920 
13. 112 
14.304 
15.496 
16,088 
17,370 


Poundi. 

1,000 
10  000 

Inch. 

0. 
.0003 
.0007 
.0010 
.OOU 
.0017 
.0021 
.0023 
.0052 
.0064 
.0081 
.0106 
.0113 
.0124 
.0137 
.0152 
.0168 
.0184 
.03 
.04 
.05 
.07 
.14 

Inch. 
0. 

InitiAl  loftd. 

20.000 

30  000 



40,000 
50,000 

0. 

60,000 
65,000 
66,000 

0. 
0. 

Elastic  limit. 

07,000 

68.000 

69,000 

70,000 
72,000 

.0081  • 

74,000 
76,000 

78,000 

80,000 
88,000 

.0147 

90,000 

104,000 

112.000 

116,580 

Tenaile  streDgth. 

Elongation  of  inch  section,  ''.30. 
Exterior  diameter  at  fracture,  ".85. 
Appearance  of  fracture,  silky. 


ENDURANCE   OF   ROTATING  SHAFTS. 
No.  5458. 


649 


Annsajled  Annular  Specimen  from  End  of  Endurance  Shaft 

Ko.  247. 

Marks,  5  Bj. 

Sectional  area,  .149  sqaare  inch. 
Gauged  length,  1'^ 


Applied  loads. 


TotaL 


FerMoare 


Pounds. 

Pounds. 

149 

1,000 

1.490 

10.000 

2,d80 

20,000 

4,470 

30.000 

5.000 

40.000 

6,705 

45,000 

7,450 

50,000 

8,196 

55,000 

8,040 

60.000 

9,685 

65,000 

0,983 

67,000 

9.536 

64.000 

9,685 

65,000 

9.834 

66.000 

9,98:i 

67.000 

10.132 

68,000 

10,281 

60,000 

10,430 

70,000 

10,728 

72,000 

11,026 

74,000 

11,324 

76,000 

11,622 

78,000 

11,920 

80,000 

13, 112 

88,000 

14,304 

96.000 

15,496 

104,000 

16«688 

112,000 

16,720 

112.210 

In  gauge 
>ngation. 

d  length. 

Remarks. 

1 

Set. 

Inch. 
0. 
.0002 

Ifieh. 
0. 

IniUal  load. 

Elaiitic  Umit.    Load  fell. 

Tensile  strength. 

.00u5 

.0009 

.0013 
.0015 

0. 

.0016 
.0018 
.0020 
.0022 
.0023 

0. 
0. 
0. 
0. 

.0040 

.0053 

.0084 

.0095 

.0115 

.0123 

.0127 
.0137 

.0096 

.0157 

.0176 

.0183 

.0205 
.03 

.0169 

.04 

.06 

.11 
.15 

Elongation  of  inch  section,  ".29. 
Exterior  diameter  at  fracture,  ''.84. 
Appearance  of  fracture,  silky. 


650 


ENDURANCE   OF  ROTATING  SHAFTS. 
No.  5459. 


Annealed  Annular   Specimen  from   Middle  of  ENDriiAiicE 

Shaft  No.  247. 


Marks,  5  Bi. 

>>'•■"«•".  {f£S;'.!.;». 

Sectional  area,  .149  square  inch. 
Guaged  leugth,  1''. 


Applied  loads.  In  gaaged  length. 

^^^^^'''nUmgHiion.        Set. 


ToUl 


Pounds. 

Pimnda.    ! 

Inch. 

149 

1,000    1 

0. 

1.400 

10,000 

.0003 

2.  WO 

20,000    , 

.0006 

4.470 

30.000     ' 

.0009 

6,900 

40,000 

.0012 

6,705 

45,000 

.0014 

7,450 

50.000 

.0017 

8.195 

55,000 

.0019 

8,940 

60.000    j 

.0020 

9,685 

65,000 

.0022 

9.  ttU 

66,000 

.0023 

9,983 

67.000 

.0023 

9.5:J6 

64,000    ; 

.0036 

9.685 

05,000 

.0060 

9,831 

66,000    , 

.0076 

9,983 

67,000    1 

.0085 

10.  i:« 

68,000 

.0137 

10. 281 

69,000     , 

.0140 

10,  430 

70.000 

.0146 

10. 728 

72.000     , 

.0161 

11,026 

74,000    ' 

.0175 

11.324 

76,000 

.0196 

11,622 

78,000     , 

.0212 

11.920 

80.000     1 

.0234 

13.112 

88,000 

.03 

14,304    1 

96,000    , 

.04 

15.496    1 

104.000 

.07 

16,340 

109,660    1 

! 

.16 

Tneh. 
0. 


Remarkfl. 


Initial  load. 


Elastic  limit.    Load  fell. 


.0115 


.0197 


Tensile  strength. 


Elongation  of  inch  section,  ".28. 
Exterior  diameter  at  fracture,  ".87. 
Appearance  of  fracture,  silky. 


ENDURANCE  OP  ROTATING  SHAFTS.  651 

No.  5131. 
Anntjlab  Specimen  from  End  of  Endurance  Shaft  No.  240. 
Marks,  5  62, 


T\i^^^*^^  ( exterior,  1". 
^*»™**«"'i  interior,' ".900. 
Sectional  area,  .149  square  inch. 
Gauged  leugtb,  V, 


Applied  loads. 


In  ganged  length. 


Tot«l. 


T"nX"  *=>'•"«»«»'' 


Pounds. 

Pounds. 

149 

1,000 

1.490 

10,000 

2.980 

20,000 

4,470 

30,000 

5,980 

40,000 

7,450 

50,000 

8,195 

55,000| 
56,000 

8,344 

8>493 

57,000 

8,642 

58,000 

8,791 

59,000 

8,940 

60.000 

9.238 

62,000 

;       0.536 

64.000 

1       9.8:14 

66,000 

10, 132 

68,000 

10.430 

70,000 

11,026 

74,000 

11,«22 

78.000 

12,  218 

82.000 

I'A  8U 

86.000 

13,  410 

90.000 

14.006 

94.000 

14,602 

98,000 

15.198 

102,000 

15.780 

105,010 

Remarks. 


Set. 


Inch. 

0. 
.0003 
.0007 
.0010 
.0013 
.0016 
.0018 
.0023 
.0075 
.0083 
.0087 
.0091 
.0099 
.0111 
.0127 
.0144 
.0156 
.0171 
.03 
.03 
.03 
.04 

Inch. 
0. 

0. 
0. 

.0005 

.0076 

.0141 

.04+ 
.05 

.07 

.09 

.16 

Initial  load. 


Elastic  limit. 


Tensile  stronffth. 


EloDgatiou  of  iucli  section,  ^^30. 
Exterior  diameter  at  fracture,  ".84. 
Appearance  of  fracture,  silky. 


652  £NDUEANC£  OF  ROTATINO  SHAFTS. 

No.  5132. 
Annular  Spkcimsn  from  Middlb  of  Endurance  Shaft  No.  340. 


Marks,  5  B^. 
T\;.».^f^^  ( exterior,  1". 
Diameters,  |  interior/ -.900. 

Sectional  area,  .149  square  inch. 
Gauged  length,  1-. 


ToUl. 


edl<Md8. 

In  gtmgtd  length. 

1 

PerMoare 
Inch. 

Elongmtion. 

Set. 

EenuurkB. 

Pounds. 

1,000 

10,000 

Ineh. 

0. 

.0003 
.0006 

.0008 
.0013 
.0018 
.0024 
.0027 
.0028 
.0031 
.0035 
.0038 
MIA 

Ineh, 
0. 

Initua  load. 
Tensile  stnnfih. 

ao.ooo 

30,000 

40,000 
45,000 
50,000 
51,000 

.0001 
.0003 
.0006 

52.000 

53,000 

54,000 

55,000 
66,000 

.0018 

57.000    1          .0048 

58, 000    1          .  0050 

50,000    1          .0066 

60,000    '          .0061 
1        62,000              .0072 

.0038 

'        64,000              .0083 

66,000    '          .0007 

1        68,000    1          .0111 

70.000     .          .0127 
74. 000    1          .  02 

.WM 

78,000    1          .02+ 

82  000    '          .03 

86, 000             .  03+ 

1        00,000    ,          .04 

04, 000              .05 

98,000    j         .05-1- 

102, 000    1         .07 

106, 000    1          .10 

107, 580    i          -  IS 

Elongation  of  inch  section,  -.28. 
Exterior  diameter  at  fracture,  ".84. 
Appearance  of  fracture,  silky. 
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654  ENDURANCE  OF  ROTATING  SHAFTS. 

]So.  5445, 
Annular  Specimen  from  Middle  op  Endurance  Shaft  No.  liol 


Marks,  5  B3. 

Diameters  i  ^^^^rior,  1". 
iiiametcrs,  |  lyt^^ior,  ".900. 

Sectional  area,  .149  square  iuch. 
Gauged  leugtb,  1''. 


Applidl  loads.  In  gaagpd  length. 

Total.     ^^^'iS?})*"^  Elongation.        Set. 


Remarks. 


Pound$. 

Poundf. 

Inch. 

149 

1.000 

0. 

1,490 

10,000 

.0002 

2,980 

20.000 

.0005 

4,470 

30.000 

.0009 

6.960 

40,000 

.0013 

6.705 

45.000 

.0017 

7,450 

50,000 

.0022 

7,599 

61,000 

.0023 

7,748 

52,000 

.0025 

7.«97 

63.000 

.0027 

8,  046 

54,000 

.0029 

8,195 

65,000 

.0034 

8,344 

66,000 

.0037 

8,493 

57,000 

.0042 

8,042 

58,000 

.0045 

8,791 

59,000 

.0049 

8,940 

00,000 

.0056 

9,238 

62.000 

.C065 

9.530 

64,000 

.0077 

9,834 

66,000 

.0001 

10, 132 

68,000 

.0105 

10,430 

70,000 

.0122 

10,  728 

72,000 

.0133 

11,026 

74,000 

.0147 

U,  324 

76,  000 

.0166 

11,622 

78.000 

.0183 

11,920 

80.00(r 

.0206 

13, 112 

88,000 

.03 

13,708 

92,000 

.04 

14.  304 

96,000 

.05 

14,900 

100,000 

.06 

15, 406 

104,000 

.08 

16,  092 

108, 000 

.11 

16, 180 

108,590 

.17 

Inch, 
0. 


.0001 
.0002 
.0005 


.0016 


.0173 


Initial  load. 


Tensile  strength. 


Eloiigatiou  of  inch  section,  ''.29. 
Exterior  diameter  at  fracture,  ".84. 
Appearance  of  fracture,  silky. 


ENDURANCE   OF   ROTATING   SHAFTS.  655 

No.  5446. 

Annul.au  Specimen  feom  End  of  Endurance  Shaft  No.  2G1. 
Marks,  5  B4. 


T\;««,^+«^«  ^  exterior,  1". 
Diameters,  j.^^^^j^^',,^ 

Sectioual  area,  .149  square  inch. 
Gauged  leugtli,  1". 


Applied  loads. 

In  gauged  length. 

Bemarka. 

Total. 

Per  sooare 
incn. 

ElODgation. 

Set. 

Pounds. 
140 
1,490 
2,980 
4,470 
5,960 
7,450 
8,195 
8,344 
8,493 
8,U42 
8,791 
8.940 
9, 2:18 
9.536 
9,834 
10, 132 
10, 430 
10,728 
11,026 
11,324 
11,622 
11.920 
13,112 
13,708 
14,304 

Pounds. 
1,000 
10,000 
20.000 
30,000 
40,000 
50,000 
55,000 
56,000 
67,000 
58.000 
59,000 
60,000 
62,  UOO 
64,000 
66,000 

Inch, 

0. 

.0003 
.0006 
.0009 
.0013 
.0016 
.0018 
.0086 
.0089 
.0092 
.0100 
.0107 
.0116 
.0131 
.0148 

Inch. 
0. 

IniUal  load. 
Elastic  limit. 

Tensile  strength. 

0. 
0. 
0. 

.0082 

68,000    !          .0163 
70.000              .0182 
72,000              .0197 
74.000              .0212 
76.000              .0234 
78,000              .0259 
80,000              .0281 
88,000              .04 
92, 000               .  05 

.0152 

.0244 

96,000 
100,000 
104.000 
105,300 

.07 
.09 
.12 
.18 

1    14,900 

1    15.406 

15, 690 

Elongation  of  inch  section,  ".31. 
Exterior  diameter  at  fracture,  ".83. 
Appearance  of  fracture,  silky. 


666  ENDURANCE  OF  ROTATING  SHAFTS. 

Xo.  5447. 
Annular  Specimen  from  Middle  of  Endltrance  Shaft  No.  261. 


Marks,  5  B4. 

Diameters,  { f„^tSor?'^. 
Sectional  area,  .149  square  inch. 
Gauged  lengtb,  1". 


jlppliedlcMids. 


In  gauged  length. 


TotAl. 

Per  square 
inch. 

Pounds. 

Povnda. 

140 

1,000 

1,490 

10,000 

2,080 

2U.000 

4,470 

30.000 

6.000 

40.000 

6.705 

45,000 

7.450 

50,000 

7,509 

51.000 

7,748 

52.000 

7.807 

53,000 

8.046 

54.000 

8.105 

55,000 

8.344 

56.000 

8,403 

57,000 

8,642 

58,000 

8,701 

50,000 

8,040 

60.000 

0,238 

62,000 

0,536 

64,000 

0,834 

66,000 

10, 132 

68.000 

10,430 

70,000 

10,728 

72,000 

11,026 

74,000 

11,  324 

76.000 

11,622 

78.000 

11,020 

80,000 

13, 112 

88.000 

13, 708 

02.000 

14,304 

06,000 

14,000 

100,000 

15,406 

104,000 

16,002 

108,000 

16,360 

109,800 

Inch. 

0. 
.0003 
.0006 
.0000 
.0014 
.0010 
.0024 
.0026 
.0027 
.0028 
.0030 
.0032 
.0035 
.0038 
.0041 
.0046 
.0051 
.0061 
.0075 
.0000 
.0106 
.0110 
.0132 
.0140 
.0170 
.0185 
.0204 
.03 
.04 
.m 
.06 
.07 
.10 
.16 


Inch. 
0. 


.0006 


.0012 


.0030 


.0080 


.0160 


Bflmarkii. 


IniUal  load. 


Crack  in  night  oxer  the  threaded  section. 
Tensile  Btrengt4>. 


Elongation  of  inch  section,  ''.28. 
Exterior  diameter  at  fracture,  ".84. 

Appearance  of  fracture,  silk^.    Fracture  occurred  where  sound  metal 
existed. 


ENDURANCE   OF   ROTATING  SHAFTS. 
No.  5U2. 


657 


Annular  Specimen  from  End  of  Endurance  Shaft  No. 276. 

MarkS;  5  B&. 

Diameters  .^  ex*®™^^  !"• 
Jiiameteis,  ^  i^^rior,  ",900. 

Sectional  area,  .149  square  inch. 
Gauged  length,  1". 


Applied  loftds. 


Total. 


Bounds. 
149 
1.4S0 
2,  WO 
4,470 
5.900 
7,450 
8,046 
8,105 
8.344 
8,493 
8,642 
8,701 
8,040 
9,238 
9, 536 
9,8:}4 
10,132 
10,430 
10,728 
11,026 
11,324 
11,622 
11,  920 
13, 112 
13,559 
14,304 
14,900 
15,496 
15,720 


Per  sqnare 


In  Imaged  length. 


toT'"E>«»<^"» 


Pottndtt. 
1,000 
10,000 
20.000 
30,000 
40,000 
50,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,U00 
72,000 
74.000 
76,000 
78,000 
80,000 
88,000 
92,000 
06,000 
100,000 
104,000 
105.500 


Inch. 

U. 

.0002 
.0006 
.0009 
.0013 
.0017 
.0018 
.0027 
.0080 
.0086 
.0000 
.0098 
.0105 
.0120 
.0135 
.0150 
.0167 
.0184 
.  0200 
.0220 
.0240 
.0264 
.0286 
.04 
.05 
.06 
.08 
.11 
.10 


Set. 


Inch. 
0. 


.0152 


.0250 


Remarlu. 


Initial  load. 


Ebwtio  limit. 


Tensile  strength. 


Elongation  of  inch  section,  ".29. 
Exterior  diameter  at  fracture,  ".84. 
Appearance  of  fracture,  silky. 
H.  Doc.  64 42 


65b  ENOUliANOE   OF   ROTATING   &HA]<^6. 

'So.  5443. 

Annular  Specimen  prom  Middle  of  Endurance  Shaft  Xo.  21^ 

MarkM,  5  B5. 

,^.        .        ( exterior,  1". 
"•«°'«*^"^1  interior,' ".900. 
Sectional  area,  .149  square  iuch. 
Gauge<l  length,  V\ 


Applied  loacU. 


In  gauged  length. 


ToUl.      ***i  "^°*"'  Elongation.         Set. 


Kemarks. 


rounds. 
149 
1,490 

Pounds. 

1.000 

10,000 

2(1.000 

30,000 

40. 000  ; 

45, 000    ! 
50.000 
51,000 
52,000     J 

5:j.ooo 

54,000    , 
55.000    1 
56,000    ' 
67,000 
68,000 
59,000 
60,000 
02,000     1 
64.000 
66,000     , 
68,000 
70,000 
72,000    1 
74,000 
76,000    , 
78,000 
80,000     ' 
88,000    ' 
02,000 
06,000 
100.000 
104,000 

Inch. 

0. 

.0002 
.0006 
.0009 
.0012 
.0017 
.0026 
.OO'JO 

.oa'M 

.0038 

.0041 

.0050 

.0055 

.0050 

.0065 

.0073 

.0079 

.0091 

.0107 

.  0123 

.0137 

.0156 

.0175 

.0192 

.0214 

.0234 

.0262 

.04 

.i5 

.06 

.08 

.14 

r- 

InfUal  load. 

2,964) 

4, 470 

fN  06(1 
6,705 

0. 

7.450 
7,591) 



.0009 

7,748 

7.897 

8,046 

8,190 
8.344 

.0030 

8,493 

8.642 

8.791 

8.940 
0.238 

.0065 

9.536 

9.834 

10,132 

10.430 
10,  728 

.0127 

11,  026 

11,324 

11,622 

11,920 
13.112 

.0225 

13,708 

14,304 

14,900 

15,496 

Tensile  etrengtii. 

Elongation  of  inch  section,  ".30. 
Exterior  diameter  at  fracture,  ".83. 
Appearance  of  fracture,  silky. 


ENDURANCE   OP   ROTATING   SHAFTS.  659 

No.  5104. 
Annular  Specimen  from  End  of  Endurance  Shaft  No.  198. 


Marks,  7  Ai. 
lYvimf^tevR  I  exterior,  1". 

Sectional  area,  .149  square  inch. 
Gauged  length,  1". 


Applied  loiuU.  In  ganged  length. 

Total.    "P«^^y'^^^l«"««*'""'        Set. 


Pounds. 
149 
1.400 
3,725 
4.470 
5,960 
7.450 
8.940 
10,  430 
11,020 
12.  G05 
12.  814 

12,  963 
13,112 
13.410 
1J.559 

13,  708 
14,006 

14,  155 
14.  304 
14,  453 
14,  602 
14,  751 
14.  900 
15,049 
15,198 
15.347 
15.496 
15.645 
1.'>.794 
15,943 
16,002 
16. 241 
16, 390 
16,539 
16.688 
16,837 
16,0S6 
17.135 
17,284 
17.  433 
17,  582 

17,  731 
17,880 

18.  178 
18,476 
18.774 
19, 072 
19,668 
20.264 
20,860 
21,456 
22.150 


Pounds. 

1,000 

10.000 

2.'5.000 

30.000 

4U,000 

50.000 

6l»,  000 

70.  000 

80.000 

85.000 

86,000 

87,000 

88.000 

90,000 

91,000 

92,  000 

91, 000 

95,000 

06,000 

97,000 

98,000 

99,000 

100,000 

101.000 

102, 000 

103,  OOO 

104,000 

105,000 

106.  000 

107,000 

108,000 

109.000 

110.000 

111.000 

112,000 

113, 000 

114,000 

115.000 

116,000 

117,000 

118.000 

119,000 

120,000 

122.  (MMJ 

124.000 

126.000 

128,000 

132.000 

136,000 

140,000 

144,000 

148,660 


Inch. 

0. 
.0001 
.0006 
.0008 
.0011 
.0012 
.0016 
.0024 
.0054 
.0069 
.0072 
.  0078 
.00K2 
.0090 
.0008 
.  0100 
.0107 
.0113 
.0116 
.  0120 
.0125 
.0133 
.  0136 
.0142 
.0146 
.  015.1 
.0157 
.0163 
.01t)7 
.0174 
.0182 
.0186 
.0193 
.0198 
.0205 
.  0210 
.  0216 
.  0224 
.0233 
.  0238 
.0216 
.  Oi.*".! 
.  0260 
.0285 
.03 
.03 
.04 
.04 
.05 
.06 
.07 
.12 


Inch. 
0. 


.0003 
.0025 


.0052 


.0206 


Remarks. 


IniUal  loftd. 


Tensile  strength. 


Elongation  of  inch  section,  ".12. 
Exterior  diameter  at  fracture,  ".94. 
Api)earance  of  fracture,  granular. 


jaj:%L^\j±jjaLM»f   Kjr^jBt\jM. 


:«i,'«    m:  at\jjn.    jxm.m.,m^xjxjm:a    \jm:     .a^x^  j^  (.j  A»xm,A'«  v/x:* 


Marks,  1  B,. 

T\i^^^4.^^  S  exterior,  1". 
Diameters,). ^^^^^',,9^ 

Sectional  area,  .149  square  inch. 
Gauged  length,  1". 


Applied  loftdft. 


In  Imaged  length. 


ToUl.      **^^y^'  Klonjratlon.         Set. 


PoundM. 

PoundM. 

Mr  A. 

149 

1,000 

0. 

1,490 

10,000 

.0004 

2,080 

20,000 

.0007 

4,470 

30,000 

.0010 

5,9«0 

40,000 

.0015 

6,109 

41,000 

.0015 

0,258 

42.000 

.0010 

0,407 

43,000 

.0021 

0.550 

44,000 

.0024 

6.705 

45.000 

.0036 

6.854 

46,000 

.0062 

7,003 

47.000 

.0087 

7.152 

48,000 

.0101 

7,301 

49,000 

.0118 

7,450 

50,000 

.0130 

7,599 

51.000 

.0149 

7,748 

62,000 

.0157 

7.897 

53,000 

.0186 

8,046 

54,000 

.0203 

8.195 

55,000 

.0233 

8,344 

56,000 

.0254 

8,493 

57,000 

.0287 

8.642 

58,000 

.0318 

8,820 

59,190 

huih. 

0. 


.0109 


Initial  Uiad. 


Elastic  limit. 


\  Cracka  in  aipht. 
Tousilo  Htrouffth. 


Elongation  of  inch  section,  ".12. 

Exterior  diameter  at  fracture,  ".96. 

Appearance  of  fracture,  silky.  Opcn(»d  numerous  cTat-ks  in  <ylni 
drical  surface.  These  cracks  formed  duriii.ir  tlic  ondnrancc  testof  tlie 
shaft,  and  penetrated  the  metal  to  a  depth  of  ".03  +. 


Annealed  Annular  Specimen  prom  End  of  Endurance  Shaft 

No.  251. 
Marks,  1  B3. 

Sectional  area,  .149  square  inch. 
Ganged  length,  1". 


Applied  loa<l8. 

In  gauged  length. 

Kemarks. 

Tot*l.  . 

Paundt. 

149 
1,490 
2,980 
4,470 

Per  square 
inch. 

Elongation. 

Sot. 

Pound*. 
1,000 
10,000 
20,000 
30,000 
40,000 
43.000 
37,000 
38,000 
39,000 
40,000 
44,000 
48,000 
52,000 
56,000 
60,000 
60,600 

Jneh. 

0. 

.0002 
.0006 
.0010 
.0014 
.0015 
.0054 
.0085 
.0222 
.0242 
.04 
.05 
.07 
.10 
.17 
.23 

Jnek. 
0. 

Initial  load. 
Elasticlimit.    Load  fell. 

Teosilu  strength. 

5.960 

6,407 

,      6,513 

'       5,662 

,      5,811 

5,960 

6,556 

7, 152 

7.748 

8,344 

8.940 

9,030 

0. 

.0225 

Elongation  of  inch  section,  ".47 
Exterior  diameter  at  fractnre,  ".76 
Appearance  of  fracture,  silky. 
H.  Doc.  54 39 


Ai<mEALED  Annular  Specimen  from  Middle   op  Endubasce 

Shaft  No.  251. 


Marks,  1  B3. 

Sectional  area,  .149  square  inch. 
Gauged  length,  V. 


Applied  loads. 


ToUl. 


Pounds. 
149 

1,490 
2,960 
4,470 
5.215 
5,960 
6,109 
5,364 
5, 513 
5,662 
5,811 
5  960 
0,556 
7,152 
7.748 
8,344 
8,940 
9,040 


Per  sanare 
inch. 


Poxtndt. 
1,000 
10,000 
20.000 
30,000 
35,000 
40,000 
41,()00 
36,000 
37,000 
38,000 
39,000 
40,000 
44,000 
48,000 
52,000 
56,000 
60,000 
00,670 


In  gauged  length. 


Elongation. 


Inch. 

0. 
.0003 
.0007 
.0011 


Inch, 
0. 


.0013 
.0015 
.0016 
.0050 
.0075 

"• 

.666i 

.0120 

.0220 

.0237 
.03 

.0221 

.05 

.07 

.10 

.16 

.23 

I  Initaaioad. 


ElaaUc  limit    LoadfelL 


Tensile  strength. 


Elongation  of  inch  section,  '^46. 
Exterior  diameter  at  fracture,  ".77, 
Appearance  of  fracture,  silky. 


Annealed  Annular  Specimen  from  End  o 

No.  272. 

Marks,  1  B^. 


.900. 


Sectional  area,  .149  square  inch. 
Ganged  length,  1". 


Applied  loads. 


Ill  ganged  length.      | 


I    Total. 


"'"inX^iKl-K**'--! 


Set. 


Pounds, 
140 
1.490 
2.980 
4,470 
5,000 
«,705 
7,301 
0,258 
0,407 
6,550 
6,706 
6,854 
7,009 
7,152 
7,450 
7,748 
8,046 
8,344 
K,642 
8,040 
0,238 
9.536 
9,834 
9.070 


Poundi. 
1,000 
10.000 
20,000 
30.000 
40,000 
45,000 
49,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
50,000 
52,000 
54.000 
50,000 
58,000 
60,000 
62,000 
61,000 
66,000 
66,010 


Inch. 
0. 
.0002 

Inch. 
0. 

.0005 

.0008 
.0012 
.0013+ 
.0016 

6. 
0. 

.0098 

.0113 

.0143 

.0210 

.0295 

.0310 

.0330 

.04 

.06 

.06 

.06+ 

.07 

.08 

.10 

.13 

.17 

.23 

Initial  load. 


ElBHtic  limit.    Load 


Tenaile  strength. 


Elongation  of  inch  section,  ".45. 
Exterior  diameter  at  fracture,  ".76. 
Appearance  of  fracture,  silky. 


664  ENDURANCE   OP  ROTATING  SHAFTS. 

No.  6146. 

Annular  Speoihen  from  Middle  of  Endurance  Shaft  No.  239. 


\  Marks,  7  As. 
Tki^^^4'^^  J  exterior,  1". 
^^*°^^*^™' i  interior, -.900. 
Sectional  area,  .149  square  inch. 
Gauged  length,  1''. 


Applied  loads. 


Total. 


Poundi.  I 

149 

1,490 

2,900 

4,470 

ft.  990 

7,450 

9,940 

9.685 

0.834 

9.963 

10, 132 

10,281 

10,430 

10, 570 

10,728 

10,877 

11,026 

11, 175 

11,324 

11,473 

11,622 

11, 771 

11,920 

12,218 

12,516 

12, 814 

18, 112 

13, 410 

18.708 

14,006 

14,904 

14,602 

14,900 

16,092 

17.284 

18.  476 

10,668 

20.860 

22,052 


Per  sqiutfe 


er  rau 
incn 


Pound*. 
1,000 

ip.ooo 

2^,000 
80,000 
40,000 
50,000 
60,000 
66,000 
66,000 
67,000 
68,000 
69,000 
70,000 
71,000 
72,000 
73,000 
74,000 
75.000 
76.000 
77,000 
78,000 
79,000 
80,000 
82.000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
96,000 
100,000 
108,000 
116,000 
124,000 
132,000 
140,000 
148,000 


In  gaaged  length. 


Elongmtion. 

Set. 

Inch. 
0. 
.0008 

JfUk, 

0. 

.0006 

.0009 

.0018 
.0016 

0. 

.0020 
.0023 
.0024 

0. 
0. 

.0025 

.0025 

.0020 

.0029 
.0032 

.0005 

.0035 

.0037 

.0039 

.0043 
.0047 

.0015 

.0049 

.0051 

.0054 

.0068 
.0066 

.0097 

.0072 

.0060 

.0088 

.0097 
.0106 

.0058 

.0115 

.0125 

.0132 

.0142 
.02— 

.0096 

.02+ 

:o8 

.04 

.05 

.09 

RMnarlf. 


Initial  hMd. 


Tensile  •trength. 


Elongation  of  inch  section,  'MO. 
Exterior  diameter  at  fracture,  ^'.95. 
Appearance  of  fracture,  silky. 


ENDURANCE   OP  ROTATING   SHAFTS.  665 

No.  6136. 
ANNULAJt  SpEOIMEN  FROM  END  OF  ENDURANCE  SHAFT  KO.  269. 


Marks,  7  B,. 

Sectional  area,  .149  square  inch. 
Ganged  length,  1". 


AppUi 

)d  loads. 

Per  MQare 
inch. 

In  ganged  length. 

Semarka. 

Total. 

Elongation. 

Set. 

PoUTUtS. 

149 
1,490 
2.980 
4,470 
5,960 
7.450 
8, 196 

Pifundt. 
1,000 
10,000 
20,000 
90,000 
40,000 
50,000 
55.000 

Inch. 

0. 

.0003 
.0007 
.0009 

Inch. 
0. 

Initial  load. 
Tenaile  strength. 

.0012 
.0016 
.0018 
.0020 
.0022 
.0022 

0. 
0. 

8,040             60.000 
9, 685             65.  OOO 
9, 834             66,  OUO 
9.988            67,000 
10, 132             68, 000 
10,  281     1        60.  000 

0. 
0. 

.0023 

.0025 

.0027 

.0028 

.0031 

.0032 

.0034 

.0035 

.0039 

.0041 

.0044 

.0046 

.0048 

.0050 

.0057 

.0062 

.0069 

.0076 

.0085 

.0098 

.0099 

.0108 

.0118 

.0128 

.02 

.03 

.03 

.04 

.05 

.07 

10.430 
10.  579 
10,728 
10,877 
11,026 

70,000 
71,000 
72.000 
73,000 
74.000 

.0004 

11, 175             75,  000 
11,324     ,        76,000 
11,473     1        77,000 
11,622     i        78.000 
11,771             79,000 
11,920     ,        80.000 
12.  218     '        82. 000 

.0010 

.0021 

12,516 
12,814 
13, 112 
13,410 
13,708 
14.006 
14,304 

84,000 
86.000 
88.000 
90,000 
92,000 
94,000 
96,000 

.0048 

14,602 

98,000 

14,000 
16,092 
17,284 
18,476 

100,000 
108.000 
UO.OOO 
124.000 
132,000 
140.000 
148.000 

.0084 

19,668 

20,860 

22,052 

22,340 

140, 930 

Elongation  of  inch  section,  ''.08. 
Exterior  diameter  at  fractnre,  ".96 
Appearance  of  fracture,  granular. 
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ENDUBANCE   OP   ROTATING   SRAFTS. 
No.  5130. 


Annular  Spkgiken  vbom  Middle  op  Endurance  Shaft  No. 

Marks,  7  B^. 

rfc:««„^i.«„„  (  exterior,  1". 
^'^"'^^^'^^M  interior; -.900. 
Sectioual  area,  .149  square  inch. 
Gauged  leiigtb,  1". 


Applied  loads. 


In  gaaged  length. 


Total. 


PoundM. 

140 

1,490 

2,980 

4,470 

5,960 

7.450 

8.195 

8.  040 

9,085 

10.  I'M 

10, 579 

10.  728 
10,877 
11,026 
11.175 

11,  324 
11,473 
11.622 
11.771 
11,920 
12.218 
12,516 
12,814 
13,112 
13,410 
13,708 
14,006 
14,304 
14,  602 
14,900 
16.092 
17,  284 
18,476 
19,  668 
'10,  860 
22.  052 
22,  610 


Per  Houaro 


inT""  «ong.tloB. 


Pounds. 

6,000 

10,000 

20,000 

30.000 

40.000 

50,000 

55,  000 

60,  (.(X) 

65.  UK) 

70,000 

71,000 

72.  000 

73,000 

74,000 

75.000 

76.000 

77,000 

78,000 

79,000 

80.000 

82.000 

84.000 

86,000 

88,000 

00,000 

02,000 

94,000 

96.000 

Ll8.  000 

100.  (100 

108,  000 

116,  (KX) 

124,000 

132,  000 

140,000 

148,000 

151,740 


Jneh. 

0. 

.0003 
.0006 
.0009 
.0012 
.0016 
.0018 
.  0020 
.0023 
.  0020 
.0028 
.0029 
.0030 
.  0030 
.0031 
.0033 
.0034 
.0035 
.0036 
.OO.'W 
.0011 
.0045 
.00.50 
.0055 
.0060 
.0067 
.0072 
.0079 
.0087 
.0094 
.02- 
.02 
.03— 
.03 
.04 
.05 


Set. 


Inch. 
0. 


.0001 
.0003 


.0005 


.0010 


.0029 


.0056 


Initial  load. 


Tensile  strength. 


Elongation  of  inch  section,  ".06. 
Exterior  diameter  at  fracture,  ".98. 
Appearance  of  fracture,  granular. 


KNDURANCE   OP   ROTATING    SHAFTS.  667 

Xo.  oU6. 
Anttulak  Specimen  prom  End  of  Endurance  Shaft  No.  248. 
Marks,  7  B^. 

Sectional  area,  .149  square  inch. 
Gauged  length,  1". 


AppUed  loads. 


Total. 


Pound*, 
149 
1,490 
2,980 
4.47U 
5,960 
7.450 
K.IMO 
9,6H5 
10.430 
10.579 
10, 728 
10,877 
11,026 
11,175 
11,324 
11,473 
11,022 
11.771 
11,920 
12,218 
12, 516 
12. 814 
13, 112 
13,410 
13,708 
14,  0U6 
14,:)04 
l-i,C02 
11.900 
16,092 
17, 284 
18, 476 
19,668 
20,860 
22, 052 
23. 244 
2:j,  570 


For  Maare 


fMiaa 

QCIl. 


incl 


roundt. 
1,000 

10,000 

20,000 
30.U00 
40,000 
50.000 
60,000 
65.000 
70.000 
71,  (HX) 
72,000 
73.000 
74,000 
'75.000 
76,000 
77.000 
78,000 
79,000 
80,000 
82,000 
81.000 
86.000 
88,000 
90,000 
92,000 
94.000 
96,000 
98,000 
100,000 
108,000 
116.000 
124,000 
132,  000 
140,000 
148, 000 
156,000 
158,190 


In  ganged  length. 


Elongation.         Set. 


Inch. 
0. 

.0003 

.0006 

.0009 

.0011 

.0015 

.0019    , 

.0023 

.  0025 

.0026 

.0027 

.0028     I 

.0030    1 

. 0032     ! 

.0035     ' 

.0037     I 

.  0039     ' 

.0042 

.0044    i 

.0050 

.0055 

.0060 

.0067     , 

.0075    I 

.0084    I 

.0090 

.0098 

.OU-5 

.0114 

.02— 

.02 

.03— 

.03 

.04 

.05 

.08 


Inch. 
0. 


.0007 


.0010 


.0041 


Kemarkfl. 


Initial  load. 


Tenaile  strength. 


Elongation  of  inch  section,  ".10. 
Exterior  diameter  at  fracture,  ".06. 
Appearance  of  fracture,  granular. 


668  ENDURANCE  OF  ROTATING  SHAFTS. 

No.  6147. 
Annular  Spegimsn  frok  Middle  of  Endurance  Shaft  No.  248. 

Marks,  7  B,. 

T^;»».^^^...  S  exterior,  1". 
Diameters,  |.,^^ri^j,'„^ 

Sectional  area,  .149  square  iDch. 
(Taaged  len^h,  1''. 


I       Applied  loftdii. 


ToUl. 


I  Per  sqnare 


In  gauged  length. 


toF"  EloBgiOkm 


Poundt. 

Pound: 

140 

1,000 

1,490 

10.000 

2,»80 

20,000 

4,470 

30,000 

ft.  900 

40.000 

7,460 

60,000 

8,196 

55,000 

8.940 

60,000 

9.  685 

65.000 

10, 4:{0 

70,000 

10,579 

71,000 

10.728 

72,u00 

10.877 

73,000 

11.026 

74,000 

11. 175 

75.000 

11,324 

76,000 

11,473 

77,000 

11,622 

78,000 

11.771 

79,000 

11,920 

80,000 

12.218 

82,000 

12.516 

84.000 

12,814 

86,000 

13, 112 

88,000 

13, 410 

90,000 

13,708 

92,000 

14,006 

94.000 

14,304 

96,000 

14,602 

98,000 

14,900 

100,000 

16.092 

108,000 

17.284 

116.000 

18,476 

124.000 

19.668 

132,000 

20.100 

134,900 

Jneh. 

0. 
.0003 
.0006 
.0009 
.0012 
.0016 
.0018 
.0020 
.0023 
.0027 
.0029 
.0030 
.0032 
.0034 
.0036 
.0039 
.0012 
.0043 
.0047 
.0049 
.0056 
.0060 
.0067 
.0075 
.0092 
.0006 
.0099 
.0108 
.0118 
.0126 
.02— 
.02 
.03— 
.03 


Set. 


Inch. 
0. 


0. 
0. 


.0003 


.0010 


.0019 


.0083 


Bemnrlce. 


Initial  load. 


Tensile  atrength. 


Elongation  of  inch  section,  ''.03. 
Exterior  diameter  at  fracture,  ".98. 
Appearance  of  fracture,  granular. 


ENDURANCE   OF   ROTATING  SHAFTS.  669 

No.  6137. 

ANNUIiAB  SpEOIMEN  FROM  END  OF  EnDURANOE  BHAFT  No.  262. 

MarkSy  7  B4. 


Sectional  area,  .149  square  inch. 
Gauged  length,  V, 


AppUed  loads. 

In  ganged  length. 

Bamarks. 

Total. 

Per  square 
Incli. 

Set. 

Pounds. 
140 
1,490 
2,080 
4,470 
5,960 
7,450 
8,940 
0,685 
9,834 
9.983 
10,132 
10,281 
10.430 
10,579 
10.728 
10,877 
11,026 
11, 175 
11,324 
11.473 
11,622 
11,771 
11,920 
14,900 
16,092 
17,284 
18.476 
19,668 
20,860 
22,062 
22,100 

Pounds. 
1,000 
10,000 
20,000 
80.000 
40.000 
60.000 
60,000 
66,000 
66,000 
67,000 
68,000 
69,000 
70.000 
71,000 
78,000 
73,000 
74,000 
75.000 
76.000 
77.000 
78.000 
79,000 
80,000 
100,000 
106.000 
116.000 
124,000 
182,000 
140,000 
148,000 
148,030 

Inch. 

0. 

.0003 
.0006 
.0010 
.0013 
.0017 
.0021 
.0026 
.0027 
.0029 
.0030 
.0032 
.0034 
.0037 
.0030 
.0041 
.0043 
.0046 
.0050 
.0053 
.0055 
.0057 
.0060 
.02- 
.02 
.03- 
.03 
.04 
.05 
.07 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

0. 
0. 
0. 
.0003 

.0008 

.0018 

.0029 

Elongation  of  inch  section,  ^^08. 
Exterior  diameter  at  iractore,  '^98. 
Appearance  of  fractore,  granular. 


Annular  Specimen  from  Middle  of  Endurance  Shaft  No.  ^. 


Marks,  2  Be 

Jimmeters,  ^^  i,jterior,  ".900. 
Sectional  area,  .149  square  iiicli. 
Gauged  length,  1". 


ApplU 
ToUI. 

MllMUlll. 

In  gunge 
Elongmtlon. 

Inth. 

0. 
.0003 
.0006 
.0010 
.0014 
.0015 

d  length. 
Set. 

PerMuutre 

RaMTlu. 

Pwinda. 

140 

1,400 

Pvundt. 
1.000 
10,000 
20.000 
30,000 
3.\000 
36.000 
37,000 
38.000 
30.000 
40.000 
41,000 
42.000 
43.000 

Jneh. 
0. 

Initial  Inwl. 

1080 

4.470 

5,215 
5,364 
5.513 
5,662 
5.811 

.0001 

.0016 
.0021 
.0024 
.0026 
.0081 
.0035 
.0030 
.0040 
.0070 
.0078 

ElMtic  limit. 

5.960 
0,  ICO 

.0010 

6,258 

6,407 

1      6, 560            44, 000 

6,706            45,000 

'      6. 854            40. 000 

.0052" 

'      7, 003            47, 00() 

.0005 
.0110 
.0120 
.0140 
.0163 
.0174 
.0194 
.0210 
.0230 
.04 

7, 152            48, 000 



7.301             40.00J 

7.450    1        50.000 
7. 500            51, 000 

.6126 

Craek  in  sight. 

1      7, 748            52, 000 

'      7. 807            53, 000 

8,  046            54, 000 

1      8,105            55,000 
8, 040    •        00, 000 

.0216 

0..'»6            64«000 

.05 
.08 
.16 

10, 132            68, 000 

10, 728            72, 000 

Tenailo  »trenf(th. 

Elungation  of  inch  section,  ".22. 

Exterior  diameter  at  fracture,  "M. 

Appearance  of  fracture,  silky.  Opene<l  minute  cracks  in  tbe  cylin- 
drical surface.  Fracture  began  at  tbe  crack  first  observed  and  tore 
apart  in  detail. 


Anthtlab  Spboimen  from  End  of  Bndubanoe  Shaft  No.  211. 

Marks,  3  A]. 

T\;«^^+^^«  J  exterior,  1". 
Diameters,  J. ^^^.^j.',,^^ 

Sectional  area,  .149  square  inch. 
Gauged  length,  1". 


Applied  loads.             In  gauged  length. 

Total. 

^^^'l^^^  Elongation.|        Set. 

Pounds. 

140 
1  400 

Pounds, 
1,000 
10,000 
20,000 
30.000 
40,000 
45,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53.000 
54.000 
55,000 
M  .000 

Inch, 

a 

.0003 

.0006 

.0009 

.0013 

.0015 

.0017 

.0017 

.0021 

.0133 

.0140 

.0150 

.0157 

.0168 

.02 

.03 

.04— 

.04 

.05 

.06 

.08 

.18 

.19 

Inch. 
0. 

Initial  load. 
Elaatiolhnit. 

2,980 
4,470 
5  960 

0. 

6,705 
7  152 

0. 

7,301 
7,450 
7,599 
7,748 
7,897 
8,046 
8.195 
8,344 

.0004 

.0147 

8,940            60,000 
9,536            04,000 
10.132            68,000 
10,  728            72,  000 

11  324    '        76,000 

11,920            80,000 

12,516    t        84,000 
12  720     '•         85.370 

Tenmle  etrength. 

Elongation  of  inch  section,  ".iio. 
Exterior  diameter  at  fracture,  ''.81. 
Appearance  of  fracture,  fine  silky. 
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ENDURANCE   OF   ROTATING   SHAFTS. 
No.  5143. 


Annular  Specihen  prom  Middle  of  Endurance  Shaft  No.  257. 
MarkSy  7  B&. 

Se(*tional  area,  .149  sqaare  inch. 
Gauged  length,  V. 


Applied  loads. 

In  gauged  length. 

Banuu-ks. 

ToUJ. 

Personare 
incli. 

£lonf(ation. 

Set. 

Pounds. 

149 

1.490 

2,980 

4.470 

5.960 

7.450 

8,940 

9,685 

10.430 

10,579 

10,728 

10,877 

11.026 

11. 175 

11.324 

11.478 

11.622 

11.771 

11,920 

12, 218 

12,516 

12. 814 

13. 112 

18,410 

13,708 

14,006 

14,304 

14,003 

14,900 

16.092 

17.284 

18,476 

19,668 

20,190 

Pounds. 

l.OOO 

10,000 

30.000 

80.000 

40.000 

50.000 

60,000 

65,000 

70,000 

71,000 

72,000 

73.000 

74,000 

75,000 

76,000 

77.000 

78,000 

79.000 

80,000 

82,000 

84.000 

86.000 

88.000 

90,000 

02,000 

94,000 

96,000 

96.000 

100,000 

108, 000 

116.000 

124,000 

132.000 

185.500 

Inch. 

0. 
.0003 
.0006 
.0009 
.0013 
.0017 
.0021 
.0024 
.0028 
.0030 
.0032 
.0034 
.0035 
.0037 
.0040 
.0043 
.0045 
.0047 
.0049 
.0054 
.0060 
.0067 
.0074 
.0082 
.0089 
.0007 
.0104 
.0114 
.0122 
.02 
^■r 
.03 
.04 

Inch. 
0. 

Initial  load. 

0. 

0. 

.0002 
.0003 
.0005 

.0010 

.0020 

.0046 

Tensile  Btivngtb. 

.0079 

Elongation  of  inch  section,  ^'.04. 
Exterior  diameter  at  fracture,  ".98. 
Ax)pearance  of  fracture,  granular. 


ENDURANCE   OP   ROTATING   SHAFTS.  673 

Ko.  6106. 

Annular  Specimen  from  End  of  Endurance  Shaft  Ko.  200. 

Marks,  9  Ai. 
T\i^-^^4^^^  ]  exterior,  V\ 
^^*™®*^M  interior,- 900. 
Sectional  area,  .149  square  inch. 
Gauged  length,  V\ 


Applied  loads. 


Total. 


Fitund*. 

148 

1,490 

2,980 

4,470 

6,9eo 

7.450 
8,940 
10,430 
10,679 
10.728 
10,877 
11,026 
11, 175 
11,324 
11,473 
11,«22 
11, 771 
11,920 
12, 218 
12, 516 
12,814 
13. 112 
13,410 
13,708 
14,006 
14,304 
14,602 
14,900 
15,198 
15,496 
15,794 
16.092 
16.390 
16,688 
16,986 
17,284 
17,682 
17.880 
18, 178 
18. 476 
18,774 
19,072 
19,370 
19.668 
20,264 
20,660 


Per  square 
inch. 


In  ganged  length. 


Poundt 
1,000 
10,000 
20,000 
30,000 
40,000 
50.000 
60.000 
70.000 
71,000 
72,000 
73,000 
74,000 
75,000 
76,000 
77.000 
78,000 
79,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90.000 
92,000 
94,000 
96,000 
98.000 
100,000 
102,000 
104,000 
106,000 
108,000 
110.000 
113,000 
114,000 
116, 000 
118.000 
120,000 
122,000 
124,000 
126,000 
128,000 
180.000 
132,000 
130,000 
138,660 


Elongation.!        Set. 


Inch. 

0. 

.0003 
.0006 
.0008 
.0012 
.0015 
.0017 
.0030 
.0044 
.0O4G 
.0048 
.0051 
.0054 
.0057 
.0062 
.0066 
.0069 
.0074 
.0083 
.0091 
.0096 
.0109 
.0121 
.0127 
.0136 
.0147 
.0159 
.0171 
.0187 
.0198 
.0211 
.0225 
.0239 
.0256 
.0274 
.0295 
.0310 
.0331 
.035f 
.0884 
.0413 
.0455 
.0491 
.06 
.07 
.12 


Inch, 
0. 


.0001 
.0017 


.0079 


.0125 


Remarks. 


Initial  load. 


I 


Tensile  strength. 


Elongation  of  inch  section,  'M2. 
Exterior  diameter  at  fracture,  ".95. 
Appearance  of  fracture,  granular. 
H.  Doc.  64 43 


622  EKDURAKOE   OF  BOTATIKO  SHAFTS. 

No.  5115. 

Annulab  Specoobn  fbok  Middle  op  Ehdubangb  Shaft  No.  23: 
Marks,  3  As. 


Sectional  area,  .149  sqaare  inch. 
Ganged  length,  1". 


Applied  loads. 


Total. 


Pounds. 
149 
1,490 
2,080 
4,470 
5.2)5 
5,900 
G,109 
0,258 
C,407 
8,550 
0.705 
0,854 
7.003 
7,152 
7,301 
7,460 
7,590 
7,74« 
7,807 
8,040 
8,195 
8,344 
8,493 
8,042 
8,791 
8,040 
0,538 
10, 132 
10,728 
11, 140 


Per 
I      ino! 


•qiuu 

DOD. 


Pomnd: 
1,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41.000 
42,000 
43,000 
44.000 
45,000 
40,000 
47,000 
48,000 
40.000 
50,000 
61,000 
52,000 
53,000 
54.000 
55,000 
58,000 
57,000 
58,000 
59,000 
80,000 
84,000 
88,000 
72,000 
74,700 


In  gaaged  length. 
Elongatkm.        Set. 

Remarks. 

Inch. 
0. 
.0004 

Inch. 
Ol 

Initial  load. 

.0007 

.0010 

.00)3 
.0017 
.0019 

.0001 
.0003 

.0020 

.0021 

.0022 

.0023 

.0025 

.0027 

.0028 

.0029 

.0030 

.0033 

.0035 

.0038 

.0040 

.0043 

.0047 

.0050 

.0053 

.0059 

.0084 

.01 

.02 

.03 

.04 


.0007 


.0041    I  CiTcamferentlal  orack  In  eight. 


TensOe  strength. 


Elongation  of  inch  section,  'Ml. 
Exterior  diameter  at  fracture,  ^'.96. 

Appearance  of  fractnre,  silky.    Circumferential  cracks  deveJui-*! 
One  dull  spot  extended  through  thickness  of  wall  of  specimen. 


Annular  Speoimbn  fbom  End  op  Endubanoe  Shaft  No.  216. 

Marks,  3  A4. 

Diameters  i  ^^^^^}^^y  !"• 

Sectioual  area,  .149  square  inch. 
Ganged  length,  1". 


Applied  loads. 


I 


In  gauged  length. 


Total. 


I  Per  Bqaaro 


I 


Voundt. 
149 
1.490 
2,980 
4,470 
5,960 
C,705 
7,450 
7,599 
7,748 

7,897 

8,046 
8,195 
8,344 
8,040 
9,586 
10,132 
10,728 
11,324 
11,920 
12, 516 
12.080 


Boai 
incn. 


Elongation. 


Pouiidt. 
1,000 
10,000 
20,000 
80,000 
40,000 
45,000 
50,000 
51.000 
52,000 

53, 000  I 

'  54,000 
55,000 
56,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80.000 
84,000 
87,110 


Inch. 

0. 

.0008 
.0006 
.0010 
.0014 
.0016 
.0017 
.0018 
.0019 
.0020 
.0147 
.0155 
.0106 
.03 
.02+ 
.03 
.04 
.06 
.06 
.07 
.10 
.19 


Set. 


hieh, 
0. 


.0144 


Remarks. 


Initial  1 


Elastic  limit. 


Tensile  «trengt]i. 


Elougation  of  inch  section,  '^35. 
Exterior  diameter  at  fractnre,  ^'.81. 
Appearance  of  fracture,  fine  silky. 


624  ENDURANCE  OF  BOTATINa  SHAFTS. 

No.  5113. 
Annulab  Specimen  fhom  Mipdle  of  EndubaNoe  Shaft  No.  21(1 


Marks,  3  A4. 

i^;«.»^f^^  5  exterior,  1". 
^^^^"^^^™M  interior, -.900. 
Sectional  area,  .149  square  inch. 
Gauged  length,  1". 


Applied  I0MI9.       I      In  ganged  length. 
Total.     ^•^j^J^*",  Elongation.         Sot. 


ounds. 

Pimndt. 

140    ' 

1,000 

1,490 

10,000 

2,»80    . 

20,000 

4,470 

30,000 

5,662 

38,000 

5,900 

40,000 

6,109 

41,000 

6,256 

«,<«0 

6,407 

€i.<iOO 

6,550 

U.  iiciO 

6,705 

i.^(XiO 

6,854 

*ft.  1*00 

7,003 

47*000 

7,152 

4«i«IO 

7,301 

mooo 

7,450 

&O.U00 

7,590 

M.LiOO 

7,748 

fi?,O00 

7,897 

2^J,O00 

8.046 

^4,(M}0 

8,195 

r^jiW 

8,344 

r^,i)QO 

8,642 

&e.  LHw 

8,720 

iiS,  520 

Inch.  Inch. 

0.  0. 

,  .0004      

.0007      

I  .0011      

.ooii .6063' 

.0020      

.0022      

;  .0025  i 

.0027  , 

!  .0031  .0013 

I  .0034  I 

'  .0037  I 

I  .0041  i 

.0048      

.0052  .003S 
I  .0060      

.0068      

.0075     

'  .0085  I 

.0104  I 

,  .0111  , 

I  .0115  I 

i 


Bemarka. 


Initial  load. 


Elastic  limit  (approximate). 


Tensile  atrangtb. 


Elongation  of  inch  section,  ".06. 

Exterior  diameter  at  fracture,  ".97. 

Appearance  of  fracture,  silky  ^  numerous  surface  cracks  developed. 


■ 


AnnuI/Ar  Specimen  from  End  of  Endurance  Shaft  No.  228* 

Marks,  3  A5. 

rfc;««.^f^,.o   (  exterior,  1". 
Diameters,  j.^^^j^^'„^ 

Sectional  area^  .149  square  iuch. 
Gauged  length,  V\ 


Applied  loads. 


ToUl. 


I  Per  square 


sqiia 

DCh. 


incl 


III  ganged  length. 
Elongntiou.         Set. 


Paundt. 

Pounds. 

IneJi. 

149 

1,000 

0. 

1,490 

10,000 

.0002 

2,9W> 

20,000 

.0006 

4,470 

30,000 

.0008 

5.960 

40.000 

.0011 

6,705 

45,000 

.0014 

7.450 

50.000 

.0010 

7,509 

51,000 

<.0017 
{.0029 

7,748 

52,000 

.0098 

7,897 

53,000 

.0130 

8,046 

54,000 

.0144 

8,196 

65,000 

.0154 

8.344 

56,000 

.02 

8.940 

60,000 

.02+ 

9,536 

64,000 

.03 

10, 132 

68,000 

.03}- 

10,728 

72.000 

.04 

11.324 

76,000 

.05 

11,920 

80,000 

.07- 

12, 516 

84,000 

.08 

13,112 

88,000 

.13 

13,260 

88,990 

.20 

Inch. 
0. 


0. 
0.' 


.0132 


Itoiuarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


Elongation  of  inch  section,  ".36. 
Exterior  diameter  at  fracture,  ".80. 
Appearance  of  fracture,  fine  silky. 
H,  Doc.  54 40 


678  ENDURANCE   OF  ROTATING   SHAFTS. 

No.  5411. 

Annular  Spbgucen  prom  Middle  of  Enduranoe  Shaft  No.  235. 

Marks,  9  A«. 

Diameters,  {f^^;,l^^ 

Sectional  area,  .149  square  inch. 
Gauged  length,  1''. 


AppUed  iMulA.       ;     In  ganged  length. 

ToUl. 

Per  aquftre 
Ino^. 

Elongation. 

Sot. 

Bemarka. 

Pounds. 

149 

1,490 

2.980 

4,470 

6,960 

7,460 

8,196 

8.940 

0.089 

9.238 

9,387 

9,636 

9.686 

9,834 

9,983 

10,132 

10,281 

10,480 

10,728 

11,026 

11,324 

11,622 

11,920 

12,218 

12,516 

12, 814 

13, 112 

13,  410 

13,708 

14,006 

14,304 

14,602 

14,000 

16,092 

17,284 

18,476 

19,668 

20.450 

Pomidt. 
1,000 
10,000 
20,000 
80,000 
40.000 
60,000 
66,000 
60,000 
61,000 
62,000 
63,000 
04,000 
66.000 
66,000 
67.000 
68.000 
69.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
82.000 
84,000 
86,000 
88,000 
90,000 
92,000 
94.000 
96,000 
98,000 
100,000 
108,000 
116,000 
124,000 
132,000 
137,260 

Jnek. 

0. 
.0003 
.0000 
.0009 
.0013 
•0O18 
.0021 
.0025 
.0026 
.0027 
.0028 
.0029 
.0032 
.0035 
.0037 
.0030 
.0041 
.0044 
.0052 
.0069 
.0065 
.0072 
.0080 
.0080 
.0094 
.0104 
.0113 
.0123 
.0134 
.0142 
.0154 
.0162 
.0176 
.03- 
.04— 
.05 
.06 

Jneh. 
0. 

Initial  load. 

.0001 

.0003 

! 

.0017 

1 

Tenaile  strength.                                                 . 

.0046 

.0081 

.0128 

... 

Elongation  of  inch  section,  ".07. 
Exterior  diameter  at  fracture,  ".97. 
Appearance  of  fracture,  granular. 


ENDURANCE   OF   BOTATINa  SHAFTS.  679 

No.  5414. 

AnnuIiAb  Spboixbn  pbom  End  of  Endubanos  Shaft  Ko.  240. 

Marks,  9  B]. 

Tk;«-«^4.^,«  i  exterior,  1". 
Diameters,  j.^^^ri^^\,g^ 

Sectional  area,  .149  square  inch. 
Gaaged  length,  1'^ 


AppUed  loadB. 

In  gauged  length. 

Remarks. 

Total. 

1 

Per  square 

Elongation. 

Set. 

Pounds. 

140 

1  490 

Pounds. 
1.000 
10,000 
20.000 
30.000 
40.000 
60.000 
66,000 
60,000 
65,000 
66,000 
67.000 
68,000 

Inch. 

0. 

.0003 
.0006 
.0009 
.0012 
.0016 
.0018 
.0020 
.0023 
.0023 
.0025 

.0097 

Ineh. 
0. 

Initial  load 

2,980 
4,470 
5.960 
7,450 
8,195 
8,940 
9.685 
9,834 
9.983 
10,132 
10,281 
10,430 
10.728 
11,026 
11,824 
11,622 
11.920 
12, 218 
12,516 
12.814 
13,112 
13,410 
13,708 
14.006 
14,804 
14,602 
14,900 
16,092 
17,284 
18.476 
19.668 
20,860 
22,052 
22.230 

0. 

0. 
.0001 

69, 000              -  003^ 

70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
00,000 
92,000 
94,000 
96,000 
96,000 
100.000 
108.000 
116.000 
124.000 
132,000 
140.000 
148,000 
149,190 

.0037 
.0044 
.0060 
.0055 
.0061 
.0060 
.0077 
.0082 
.0089 
.0097 
.0106 
.0116 
.0123 
.0131 
.0140 
.0150 

:g+ 

.03+ 
.04 
.06 
.08 

.0011 



.0088 

.0067 

.0106 

Elongation  of  inch  section,  ".09. 
Exterior  diameter  at  fracture,  ".95. 
Appearance  of  fractare,  granular. 


628 


ENDURANCE   OF   ROTATING   SHAFTS. 


No.  6467. 

Annealed  Annular   Specimen  from  Middle   of  Endura5C£ 

Shaft  No.  232, 
Marks,  3  A^. 

T^:««.^^^««   S  exterior,  1". 
^•»'°«*«'^«'{  interior;  ".900. 
Sectional  area,  .149  square  inch. 
Gauged  length,  V^. 


Applied  loads. 


In  ganged  length. 


To*^-    !       ii?h*"  Elong.tion 


Pounds. 
140 
1.400 
2,080 
4.470 
5,060 
0,705 
7.450 
8,105 
8.344 
8,483 
8.642 
8,701 
8,040 
10,132 
10,728 
11,324 
11.020 
12, 516 
13, 112 
13,540 


Pound*. 
1.000 
10,000 
20.000 
30.000 
40,000 
45,000 
50.000 
55,000 
56,000 
67.000 
58,000 
50,000 
60,000 
68.000 
72,000 
76.000 
80,000 
Si.OOO 
88,000 
00,870 


Inch. 

0. 
.0002 
.0005 
.0008 
.0011 
.0013 
.0015 
.0017 
.0020 
.0025 
.0086 
.0187 
.0107 
.03 
.04 
.05 
.06 
.08 
.10 
.20 


Remarks. 


Set. 


Inch. 
0. 


0. 
0. 


Initial  load. 


ElaaUc  limit. 


TenaUe  strength. 


Elongation  of  inch  section,  ^'.36. 
Exterior  diameter  at  fracture,  ".81. 
Appearance  of  fracture,  silky. 


Annular  Specimen  from  End  of  Endurance  Suai^^t  No.  241. 

Marks,  3  Bi. 

Diameters,  {«„^Sr;''i. 
Sectional  area,  .149  square  incli. 
Gauged  leugtb,  1". 


Applied  loads. 

In  gaaged  length. 

Total. 

^T""  K'o-K"""-- 

Set. 

Kuniarks 

rounds. 
149 
1  490 

Pounds. 
1,000 
10,000 
20,000 
30,000 
40,000 
50,000 
51,000 
52.000 
53,000 

54,000 

55,000 
56,000 
60,000 

Inefi. 

0. 

.0003 

.0006 

.0010 

.0013 

.0017 

.0017 

.0018 

.0018 

S        .0020 

/        .0136 

.0148 

.02— 

.02 

Inch. 
0. 

Initial  load. 

2,980 

4,470 

5  960 

7,450 
7.599 

0. 

7,748 
7,897 

Elantlo  limit. 



8,046 

8,196 
8,344 

.0128 

8,940 

9,536 
10, 132 

64, 000    1          -  OH 

68,000 
72,000 
76,000 
80,000 

.03+ 
.04 
.05 
or. 

10,728 
11,324 
11  920 

12,616 

84,000                OK 

13, 112 
13,460 

88,000 
00.330 

.11 
.17 

Tensile  strength. 

1 

Elongation  of  inch  section,  ".36. 
Exterior  diameter  at  fracture,  ".81. 
Appearance  of  fracture,  tine  silky. 


( 


630  ENDURANCE   OF  ROTATING  SHAPTS- 

No.  5119. 
ANNUIiAR  SPSCIMSN  FROM  MIDDLE  OF  ENDURANGS  ShAFT  M.!^. 

Marks,  3  Bi. 

T^;««.^f^^  J  exterior,  1". 
^^**™^^^^M  interior,  ".900. 
Sectional  area,  .149  square  inch. 
Gauged  length,  V. 


Applied  loftds. 


ToUl. 


PerMiubrs 


Pounds. 

Pound*. 

149 

1,000 

1,4« 

10,000 

J.98D 

W,000 

4,470 

90,000 

S,MO 

40.000 

6.705 

45,000 

C854 

46,000 

7,00S 

47.000 

7.15S 

48,000 

7,801 

49.000 

7,450 

50.000 

7,509 

51.000 

7,748 

58,000 

7,897 

53,000 

8,040 

54,000 

8,105 

55.000 

8.S44 

56.000 

8.493 

57,000 

8.642 

58,000 

8,791 

69.000 

8,940 

60,000 

9,536 

64,000 

10,132 

68.000 

10,728 

73,000 

11.324 

76,000 

11,920 

80,000 

12,610 

84,000 

13,112 

88,000 

13,706 

92,000 

In  ganged  length. 
Set. 


Elongaiii 


Ituh. 
0. 


.0012 
.0015 
.00*.  5 
.0016 
.0017 
.0019 
.0021 
.0028 
.0025 
.0027 
.0030 
.0043 
.0054 
.0070 
.0081 
.0002 
.0108 


.03 

.03+ 

.04 

.06 

.08 

.16 


Kemarks. 


Jnek. 
0. 


Initial  load. 


0. 
0. 


.0023 


.0080 


Tensile  atrength. 


Elongation  of  inch  section,  '^32. 
Exterior  diameter  at  fracture,  ^'.82. 
Appearance  of  fracture,  silky. 


Annealed  Annular  Specimen  pbom  End  of  Endurance  Shaft 

No.  246. 


Marks,  3  Bj. 
T^;««,^+^,.  5  exterior,  1". 
^^*°^^^^' 1  interior, -.900. 
Sectional  area,  .149  square  inch. 
Gauged  length,  1". 


Applied  load8. 


Pttunds. 

149 

1.490 

2,980 

4,470 

5,96U 

6,705 

7,450 

8,195 

8,791 

8.344 

8,493 

8,642 

8,791 

8,940 

9,536 

10, 132 

10,728 

11,324 

11,920 

12,516 

13, 112 

13,708 

13,820 


Pounds. 
1,000 
10,000 
20,000 
30,000 
40,000 
45,000 
50,000 
55,000 
59,000 
56,000 
57,000 
58,000 
50,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
92,750 


In  gaagei 
Elongation. 

1  length. 

Set. 

Inch. 
0. 

Bem*rk8. 

Inch. 

0. 

.0003 
.0007 
.0010 
.0014 
.0016 
.0018 
.0020 
.0022 
.0035 
.0069 
.0101 
.0145 
.0200 
.03 
.03+ 
.04 
.05 
.06 
.07 
.10 
.15 
.24 

InitUl  load. 

Elaatio  limit.    Load  feU. 

Tenailestrangth. 

0. 

0. 

.0175 



Elongation  of  inch  section,  ".35. 
Exterior  diameter  at  fracture,  ".81. 
Appearance  of  fracture,  silky. 


684  KNDURANCE  OF  ROTATING  SHAFTS. 

:^0.  5409. 
Annulab  Specimen  fbom  Middle  of  Endubance  Shaft  Kg. 


Marks,  9  Bs. 

'  ( interior,  ".900. 
Sectional  area,  .149  square  inch. 
Oanged  length,  V\ 


'^'"**»-  '"•ta'ar" 


Pounds. 
149 
1,400 
2,960 
4.470 
5,900 
7,460 
8.940 
0,089 
9,238 
9.387 
9,536 
0,685 
9.834 
9,983 
10, 132 
10.281 
10,430 
10, 728 
11,020 
11,324 
11,622 
11,920 
12, 218 
12, 516 
12, 814 
13, 112 
13.  410 
13.708 
14,006 
14,304 
14,002 
14,900 
10,002 
17,284 
18, 476 
19,668 
20,860 
22,052 
23,244 
23,590 


Pounds, 

1,00() 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
108,000 
116,000 
124.000 
132. 000 
140, 000 
148,000 
156, 000 
158,320 


In  g»aged  length. 

1 
Elongation.  1        Set. 

Bemarks. 

Inch. 
0. 
.0003 

Inch. 
0. 

Initial  load. 

.0006 
.0009 
.0012 
.0014 
.0019 
.0021 

.0001 
.0002 

.0022 

.0023 
.0024 
.0025 
.0026 
.0028 
.0029 
.0029 

. 



.0004 

.0030 
.0033 

.0007 

.0030 

.0039 

.0043 

.0048 
.0056 

.0021 

.0060 

.0065 

.0070 



.0078 
.0087 

.0045 

.0002 

.0100 

.0108 

.0116 

.02- 

.02 

.03- 

.03 

.04 

.05 

.07 

.0075 

i;i>>nBile  strengtli. 

1 

Elongation  of  inch  sections,  '^09. 
Exterior  diameter  at  fracture,  ".96. 
Appearance  of  fracture,  flue  granular. 


ENDURANCE   OF   BOTA.TING   SHAFTS.  685 

No.  5108. 

Akn^ulab  Specimen  fbom  Enp  of  Endurance  Shaft  No.  202. 

Marks,  11  Ai. 

^^^         '  ( interior,  ".900. 
Sectional  area,  .149  square  inch. 
Gauged  length,  1". 


Poundt. 
149 
1.490 
2,980 
4,470 
5.960 
7,450 
8.940 
9,089 
9.238 
0,887 
0  S96 
0,885 
9.834 
9,083 
10,132 
10,281 
10,480 
10.579 
10,728 
10,877 
11.026 
11, 175 
11, 324 
11,473 
11,622 
11,771 
11.920 
12, 218 
12, 516 
IS.  814 
13,112 
18, 410 
13, 708 
14,006 
14,804 
14,602 
14,000 
13,198 
15,400 
15,704 
16.092 
16,890 
16,688 
16,986 
17,284 
17,582 
17,880 
18. 178 
18,476 
18, 774 
19,072 
19,870 
19,668 
19.966 
20.164 


Poundt. 
1,000 
10,000 
20,000 
30,000 
40.000 
50.000 
60,000 
61,000 
62,000 
63,000 
64,000 
05,000 
66,000 
67,000 
68,000 
69.000 
70,000 
71,000 
72.000 
73,000 
74,000 
75,000 
76,000 
77,000 
78,000 
70,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96.000 
98.000 
100,000 
102,000 
104,000 
106.000 
108,000 
110,000 
112,000 
114,000 
116,000 
118,000 
120,000 
122,000 
124,000 
126,000 
128.000 
130.000 
132,000 
134,000 
135,330 


Inch. 

0. 
.0002 
.0007 
.0010 
.0013 
.0017 
.0020 
.0020 
.0020 
.0020 
.0021 
.0021 
.0021 
.0023 
.0049 
.0067 
.0060 
.0073 
.0076 
.0078 
.0080 
.0085 
.0080 
.0094 
.0097 
.0009 
.0103 
.0113 
.0120 
.0120 
.0138 
.0149 
.0161 
.0169 
.0170 
.0100 
.0207 
.0218 
.0229 
.0241 
.0253 
.0268 
.0286 
.0300 
.0321 
.0340 
.0363 
.0391 
.0417 
.0452 
.0487 
.0555 
.06 
.07 
.00 


Inch. 
0. 


.0068 


.0148 


Initial  load. 


TensUo  strength. 


Elongation  of  inch  section,  '^09. 
Exterior  diameter  at  fracture,  ".95. 
~    Appearance  of  fracture,  granular. 


686  ENDURANCE  OF  BOTATINQ  SHAFTS. 

'So.  6109. 
Annular  Specimen  from  Middle  of  Endurance  Shaft  No.  202. 

Marks,  11  Ai. 

Tki^r»^4^^^  S  exterior,  V. 
Diameters,  |.„^^.^^'„^ 

Sectional  area,  .149  square  inch. 
Gauged  length,  V*. 


Applied  loftda. 

In  gauged  length. 

B«mar1c8. 

Total. 

Per  Bqiutre 

Elongation. 

Set. 

Poumb. 
149 
1.490 
2,980 
4,470 
5,960 
7,460 
8,940 
9,685 
10,430 
11, 175 
11,920 
12,665 
18,410 
14,155 
14,804 
14,453 
14,602 
14, 751 
14.900 
16,390 
17.880 
19,370 
20,860 
22,350 
22,980 

Poundt. 
1.000 
10,000 
20,000 
30,000 
40.000 
50,000 
60,000 
65,000 
70,000 
75,000 
80,000 
85,000 
M,000 
06,000 
06,000 
97,000 
98,000 
99.000 
100.000 
110,000 
120,000 
130,000 
140,000 
150,000 
154,230 

Inch. 

0. 

.0003 
.0006 

.0010 

.0014 

.0017 

.0022 

.0025 

.0027 

.0031 

.0035 

.0041 

.0047 

.0058 

.0062 

.0066 

.0009 

.0072 

.0075 

.01 

.02 

.02f 

.03 

.05 

Iruh. 
0. 

\ 
Initial  load. 

1 

.0001 

.0002 

.0005 

.0012 
.0021 

.0032 

1 

1 

1 

Tensile  strength. 

1  

Elongation  of  inch  section,  ".08. 
Exterior  diainetei  at  fracture,  ".90. 
Appearance  of  fracture,  fine  granular. 


ENDURANCE   OP  EOTATINQ  SHAFTS.  687 

No.  6422. 
Annxjlab  Specimen  fbom  End  op  Endurance  Shaft  No.  237. 
Marks,  11  A5. 


TV-  ^^.^^  C  exterior,  1". 
^^^™^^^M  interior, -.900. 
SectioDal  area,  .149  square  inch. 
Gauged  length,  1'^ 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  Bqnare 
inok. 

Elongation. 

Set. 

PouruU. 
140 
1,480 
2,980 
4,470 
5,060 
7,450 
8,106 
8,940 
9.685 
10,430 

10.  579 
10.728 
10,877 
11,026 
11  175 
11,324 

11,  478 
11.622 
11,771 
11,920 
12,218 
12,616 
12,814 
13,112 
13,410 
18,708 
14,006 
14,804 
14.602 
14.900 
16.002 
17,284 
18,476 
19,668 
20,860 

Pounds. 
1,000 
10,000 
20,000 
80,000 
40,000 
60,000 
55,000 
60.000 
65,000 
70,000 
71,000 
72,000 
78.000 
74,000 
75,000 
76,000 
77,000 
78,000 
70,000 
80,000 
82,000 
84,000 
86,000 
88.000 
90,000 
92,000 
94,000 
96.000 
98,000 
100,000 
108,000 
116,000 
121.000 
132.000 
140,000 

IneK 

0. 
.0003 
.0006 

Inch. 
0. 

luitialload. 
Elastio  limit. 

Tenaile  strength. 

.0009 

.0013 
.0017 
.0019 
.0021 
.0023 
.0025 
.0082 
.0086 

0. 

.0001 

.0001 

.0088 
.0090 
.0094 
.0101 
.0106 
.0108 
.0110 
.0113 
.0124 
.0131 
.0138 
.0146 
.0165 
.0166 



.0060 

.0078 

.0111 

.0173 
.0184 
.0195 
.0204 
.03 

:r 

.06 
.10 

.0163 

Elongation  of  inch  section,  'Ml. 
Exterior  diameter  at  fracture,  ".94. 
Appearance  of  fracture,  granular. 


6S6  ENDURANCE   OP   ROTATING  SHAFTS. 

No.  5441. 
Annular  Spscimbn  from  Middle  op  Endurancb  Shaft  Ino.: 
Marks,  3  B4. 


i^{o.»^^^»o  5  exterior,  1". 
Diameters,  |.„^^.^^'„  9^ 

Sectional  area,  .149  sqaare  i|icb. 
Gauged  leugth,  V\ 


Applied  loads. 


In  gaujced  longUi. 


ToUL 


^"n2G!*''  Kl<»««tioii. 


Puund*. 
1.000 
10,000 
20,000 
30.000 
40.000 
45,000 
50.000 
63,000 
54.000 
55.000 


Inch. 
0. 


.0010 
.0013 
.0015 
.0018 
.0010 
.0020 


90,  WW 

67.000 

.vuv« 
.0115 

68,000 

.0125 

80.000 

.01o5 

60.000 

.0145 

•2.000 

.0166 

<U,000 

.0101 

66.000 

.0214 

68.000 

.0250 

70.000 

.0275 

76.000 

.04 

80.000 

.05 

84,000 

.07 

88,000 

.00 

00,670 

.17 

Set. 


Inek. 
0. 


Remarks. 


.0001 


.0025 


Initial  load. 


ElMtic  limit. 


.0121 


.0245 


Tensile  strenfEtfa. 


Elonpition  of  inch  section,  '^36. 
Exterior  diameter  at  fracture,  ''.81. 
Appearance  of  fracture,  silky. 


ENDURANCE   OF   ROTATING   SHAJ^TTB.  637 

No.  5120. 

j!^.NNI7LAR  SPBOIMKN  FROM  BWD  OF  ENDURANCE  SHAFT  Ko.  207. 

Marks,  5  A|. 
i^^^.^^4^^^«  (  exterior,  1". 
^^^^"^®^^^«'i  interior,' -.900. 
Sec^tioual  area,  .149  square  inch. 
Oauged  length,  1". 


Applied  loads. 


Total. 


I  Pounds. 

140 

1,490 

2,080 

4,470 

5.960 

7,450 

7,599 

7.743 

7,897 

8.046 

8.195 

I       8, 344 

8,493 

8,642 

I       8, 791 

8.940 

9.5.36 

10, 132 

1     10.728 

I     11,324 

11.020 

1     12, 516 

1    13,112 

I     13, 708 

14,304 

1     14  fXN) 


Per  square 


Poufidi. 
1,000 
10,000 
'20,000 
30,000 
40,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
50,000 
.•>7,000 
58.000 
59,000 
00,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84.000 
88,000 
92,000 
06,000 

100,000 


In  gauged  length. 

Elongation. 

Set. 

Remarks. 

Inch, 
0. 
.001)3 

Inch, 
0. 

Initial  load. 

.0007 

.0010 

.0013 
.0017 
.0018 

0. 
0. 

.0018 

Elastic  limit. 

.0085 

.0088 

.0095 
.0100 

.0071 

.0104 

.0111 

.0115 

.0121 
.02 

.0094 

.02+ 
.03 

.03+ 
.04 

.04+ 
.05 

.06 

.08 

\ 

C       .14 

\     .le 

>Tcnsile  strength. 

Elongation  of  inch  section,  ".29. 
Exterior  diameter  at  fracture,  ".84. 
Appearance  of  fracture,  silky. 


690  ERDUBANOE  OF   ROTATING  SHAFTS. 

No.  5425. 
AlfKULAB  SpBOIMBN  FBOK  MlBDIiB  OF  EnDUBANCB  ShAFT  1S{>.  2ri0. 

Marks,  11  Bi. 


T^s«^^4.^^„  ( exterior,  1". 
Diameters,  j.^^.^^J„^ 

Sectional  area,  .149  square  inch. 
Gauged  length,  V\ 


In  g»ag«d  leDgih. 

ToteL 

^or* 

Set. 

Bemarka. 

Powda. 

149 

1,490 

2,980 

4.470 

6,960 

7,450 

.  8,196 

8.940 

9.686 

10,430 

10,579 

10,728 

10,877 

11,026 

11,176 

11,324 

11,473 

11.622 

11. 771 

11,020 

12,218 

12. 516 

12, 814 

13. 112 

13, 410 

13,708 

14,006 

14.804 

14,602 

14,900 

16,092 

17,284 

18,476 

19,668 

20,860 

22,052 

22,580 

Pounda. 
1,000 
10,000 
30,000 
80,000 
40.000 
60,000 
55,000 
60.000 
66,000 
70,000 
71,000 
72,000 
78,000 
74,000 
75,000 
76,000 
77,000 
78,000 
79,000 
80.000 
82,000 
84.000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
108.000 
116,000 
124.000 
132,000 
140,000 
148.000 
151,540 

Inch. 

0. 
.0006 
.0006 

.0009 

.0012 

.0018 

.0028 

.0028 

.0088 

.0052 

.0056 

.0058 

.0061 

.0063 

.0067 

.0072 

.0074 

.0076 

.0079 

.0062 

.0090 

.0005 

.0103 

.0111 

.0119 

.0129 

.0134 

.0141 

.0149 

.0158 

.02+ 

.03 

.03 

.04 

.05 

.07 

Inch. 
0. 

Initial  load. 

.0002 
.0004 
.0007 
.0014 
.0037 

.0038 

.0060 

.0079 

.0113 

- 

TensUe  strMifl^b. 

Elongation  of  inch  section,  '^08. 
Exterior  diameter  at  fracture,  ".90. 
Appearance  of  fracture,  granular. 


ENDURANCE   OP  RbTATING  SHAFTS.  691 

No.  6420. 
Annitlar  Specimen  prom  End  op  Endurance  Shaft  No.  256. 

Marks,  11  B,. 

T^i««*^«.-.««  ( exterior,  1''. 
Diameters,  j.^^^^^;„^ 

Sectional  area,  .149  square  inch. 
Ganged  length,  1'^ 


Applied  loftds. 

In  ganged  length. 

Bemarks. 

Total. 

Per  MQare 
inch. 

Elongation. 

Set. 

Potinds. 
140 
I  490 

Pounds. 
1.000 
10,000 
20,0U0 
30.000 
40.000 
50,000 
55,000 
60.000 
65,000 
70.000 
71,000 
72.000 
78.000 
74.000 
75,000 
76,000 
77,000 
78,000 
79,000 
80.000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96.000 
98,000 
100,000 
108,000 
116.000 
124,000 
132,000 
140.000 
145,500 

Inch. 

0. 

.0003 
.0006 
.0010 
.0013 
.0017 
.0019 
.0020 
.0022 
.0024 
.0025 
.0067 
.0070 
.0074 
.0076 
.0080 
.0084 
.0086 
.0089 
.0002 
.0104 
.0109 
.0118 
.0126 
.0133 
.0144 
.0151 

Inek. 

0. 

Elastic  limit. 
Tenailn  strength. 

2,080 
4,470 
5. 960 

7,450 
8,196 
8,940 
9,085 
10,430 
10,579 
10,728 
10,877 
11,020 

0. 

0. 

0. 

11. 175 
11  324 

.0045 

11^473 
11,022 

11,771 

11,920 
12,218 
12  516 

.0058 

12,814 

13, 112 

13,  410 
13.708 
14,006 
14,804 
14,002 
14.900 
10.093 
17,284 
18,476 
19  668 

.0091 

.0159 
.0167 

.0179 

.02+ 

.03 

.04 

.0130 

20.860 

21.680 

1 

Elongation  of  inch  section,  '^08. 
Exterior  diameter  at  fracture,  ".96. 
Appearance  of  fractare,  granular. 


692  ENDUBANCE  OF  BOTATINQ  SHAFTS. 

No.  6421, 
AmnjLAB  Spboocen  fbom  Middlb  of  Enbubakob  Shaft  No.  356. 


MarkB,  11  B,. 
rhj«»«^^^^  i  exterior,  1". 
Diameters,  J. ^^rior/ ''.900. 
Sectional  area,  .149  square  inch. 
Ganged  length,  1". 


In  gaaged  length. 

ToteL 

PdTMaare 

Set. 

B«m*rkB. 

PimndM, 

149 

1.490 

2,980 

4,470 

5,960 

7,450 

8,195 

8,940 

9^685 

10.430 

10,570 

10,728 

10,877 

11,026 

11,175 

11,324 

ll,478 

11,622 

11,771 

11,920 

12,218 

12,516 

12,814 

13, 112 

13,410 

13,708 

14,006 

14.304 

14.602 

14.900 

16,092 

17.284 

18,476 

19.668 

20,860 

21,980 

Poundt. 
1.000 
10,000 
20,000 
30,000 
40,000 
60,000 
55.000 
60,000 
65,000 
70,000 
71.000 
72.000 
73,000 
74,000 
75,000 
76,000 
77,000 
78,000 
79,000 
80,000 
82,000 
84.000 
86,000 
88,000 
90,000 
02.000 
94,000 
96.000 
96,000 
100.000 
108.000 
116,000 
124,000 
132,000 
140.000 
147,520 

Inch. 

0. 

.0008 
.0006 
.0009 
.0012 
.0018 
.0023 
.0030 
.0042 
.0054 
.0056 
.0069 
.0061 
.0066 
.0069 
.0078 
.0075 
.0077 
.0080 
.0063 
.0092 
.0008 
.0105 
.0113 
.0122 
.0131 
.0138 
.0146 
.0154 
.0162 
.02 
.02+ 
.03 
.04 
.05 

Inch. 
0. 

Initial  load. 

.0002 

.0009 

.0028 

.0089 

.0051 

.0081 

.0117 

Tensile  strength. 

Elongation  of  inch  section,  ".06. 
Exterior  diameter  at  fractnre,  ".96. 
Appearance  of  fracture,  granular. 


ENDUBANCE   OP  ROTATING   SHAFTS.  693 

No,  5416. 

Annux^ab  Specimen  peom  End  op  Endubanoe  Shapt  No.  271, 

Marks,  11  B3. 

Tk;««.^+^^  J  exterior,  1". 
Diameters,  j.^^.^^'„^ 

Sectional  area,  .149  square  inch. 
Gaaged  length,  V\ 


Applied  loads. 

In  ganged  length. 

Bemarka. 

Total. 

Persqiiare 

Elongation. 

Set. 

Pounds. 
140 
1,400 
2,980 
4,470 
5,960 
7,450 
8,195 
8,940 
9,685 
10.430 
10,579 

Pounds. 
1,000 
10,000 
20,000 
30,000 
40,000 
50,000 
56,000 
60,000 
66.000 
70,000 
71.000 

Inch, 

0. 

.0003 
.0006 
.0010 
.0012 
.0016 
.0018 
.0090 
.0022 
.0024 
.0026 
.0027 
.0044 
.0075 
.0078 
.0083 
.0066 
.0088 
.0091 
.0094 
.0104 
.0110 
.0119 
.0127 
.0135 
.0146 
.0153 
.0161 
.0171 
.0181 
.02+ 
.08 
.04 
.05 
.06 

Inch. 

0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

0. 

0. 

a 

10, 728     '        72  000 

10,877 
11,026 
11, 175 
11,324 
11,  478 
11,622 
11, 771 
11,920 
12, 218 

73,000 
74,000 
75,000 
76,000 
77,000 
78,000 
79,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
02,000 
94,000 
96,000 
96,000 
100,000 
108,000 
116,000 
124,000 
182,000 
140,000 
146,440 

.0045 

.0069 

12,516 

'    12,814 

13, 112 
13, 410 
13,  708 
14,006 
14,304 
14.602 
14,000 
16,092 
17,284 
18, 476 
19,668 
20,860 
21,820 

.0091 

.0180 

Elongation  of  inch  section,  'MO, 
Exterior  diameter  at  fracture,  ".96. 
Apx)earanoe  of  fracture,  granular. 


694 


ENDURANCE  OF  BOTATTNa  SHAFTS. 
No,  5417. 


ANNULAB  SPBOnOBN  PEOK  MIDDLE  OP  ENDUEANGS  SHAPT  NO.  271. 

Marka,  11  B,. 
Tk{«»^^^«o  i  exterior,  1". 
^"*™*^i  interior,' -.900. 
Sectional  area,  .149  square  inch. 
Ganged  lengtliy  1-. 


Applied  loads. 

In  gaa^ed  length. 

TotoL 

Porsaoare 

1 
Elongation.        Set. 

Bemarka. 

Pounds. 
149 
1,490 
2.980 
4,470 
5,960 
7,450 
8,195 
8,940 
9,685 
10,430 
10,579 
10,728 
10,877 
11,026 
11, 175 
11.324 
11,473 
11,622 
11,771 
11,920 
12,218 
12,516 
12,814 
13, 112 
13, 410 
13,708 
14,006 
14,304 
14,602 
14.900 
16,092 
17.284 
18,476 
19,668 
20,860 
21,530 

Poundt. 
1,000 
10,000 
20,000 
30,000 
40,000 
50,000 
55.000 
60,000 
65,000 
70,000 
71,000 
72,000 
73.000 
74,000 
75,000 
76.000 
77,000 
78,000 
79,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90.000 
92,000 
94,000 
96,000 
98,000 
100,000 
108, 000 
116,000 
124,000 
132,000 
140,000 
144,500 

Inch, 

0. 

.0003 
.0006 
.0009 
.0013 
.0018 
.0022 

Inch. 
0. 

Intial  load. 

0. 
.0001 

1 

.0027 
.0037 
.0048 
.0050 
.0053 
.0056 
.0059 
.0062 
.0067 
.0070 
.0072 

.0005 
.0012 
.0022 

.0033 

.0075 
.0079 
.0088 
.0094 
.0101 
.0108 

.0045 

1 

.0116 

.0127 

.0133 

.0142 

.0151 

.0161 

.02 

.02+ 

.03 

.04 

.06 

.0075 

1 

.0113 

1 

1 

1 

Tenaile  streogth. 

i 

Elongation  of  inch  section,  ".08. 
Exterior  diameter  at  fracture,  ".96. 
Appearance  of  fracture,  granular. 


ENDURANCE   OF  ROTATING  8HAFT8.  695 

No.  5418. 
A^rNTTLAB  SpEGIKBN  FROM  End  OF  ENDURANOB  SHAFT  Ko.  264. 
Marks,  11  Be. 


Sectional  area,  .149  square  inch. 
Ganged  length,  V. 


Appltod  iMids. 

In  ganged  length. 

ItonuurkB. 

Total. 

PeraqiiATC 

Elongation.'        Set. 

I*ounds, 
1   490 

PoundM. 

1,000 

10  000 

Inch. 
0. 
nno9 

Inch, 
0. 

Initial  load. 

2^080 

90  noo                 MOft 

4,470  1     aoiooo         .6600 

6.080    ;        40,900              .0012 
7,450    '        60,000               001 A 

0. 

Tensile  strength. 

8,106    1        55,000 
8,040    1        80,000 
9,885    i        85,000 
10,430    1        70,000 
10,679    1        71,000 
10, 728            7%  nno 

.0018 

.0020 

.0022 

.0025 

.0044 

.0087 

.0070 

.0078 

.0078 

.0081 

.0084 

.0088 

.0090 

.0092 

.0103 

.0109 

.0118 

.0125 

.0133 

.0144 

.0151 

.0158 

.0189 

.0180 

.02 

.03 

.08+ 

.04 

.06 

0. 

0. 

10, 877 
11,028 
11, 175 
11.824 
11,473 
11,822 
11,771 
11,920 
12,218 
12,  518 
12,814 
13, 112 
13,410 
13,708 
14,008 
14,804 
14.802 
14,900 
18,002 
17,284 
18,478 
19,888 

73,000 
74,000 
76,000 
76,000 
77,000 
78.000 
79.000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92.000 
94.000 
98.000 
98,000 
100,000 
108,000 
118,000 
124,000 
139  OAO 

.0044 

.0057 

.0089 

.0129 

20,880    1      140,000 
21  620    I      1^  IM 



Elongation  of  inch  section,  ^'.09. 
Exterior  diameter  at  fracture,  ''.96< 
Appearance  of  fracture,  granular. 


696  ENDURANCE   OP  KOTATING  SHAFTS. 

No.  5419. 

Annular  Speoimen  feok  Middle  of  Endurakgb  Shaft  No.  26L 


Marks,  11  Be.    ' 
Ti,'«»»^4^«<i  i  exterior,  1", 
^*"*^*^i  interior;  ^900. 
Sectional  area,  .149  square  inch. 
Ganged  length,  1^'. 


In  graged  length. 

TotoL 

Peraqiuve 
inSh. 

ElongAtkm. 

8.. 

Remarks. 

Poundi. 

149 

1,490 

S,MO 

4.470 

6.960 

7.450 

8,195 

8,940 

9,685 

10,480 

10,579 

10,728 

10,877 

11,026 

11. 175 

11.324 

11, 473 

11,622 

11,771 

11,920 

12.218 

12,516 

12,814 

13,112 

13,410 

13,708 

14,006 

14,304 

14.602 

14,900 

16.092 

17.284 

18,476 

19,668 

20,800 

21,560 

Poundi.         Inch. 
1,000           0. 
10.000              -0003 

Inch. 
0. 

Initial  load. 

20.000 

80.000 

40,000 

50.000 

55.000 

60,000 

66,000 

70.000 

71,000 

72,000 

73,000 

74,000 

75.000 

76,000 

77,000 

78,000 

79,000 

80.000 

82,000 

84,000 

86,000 

88,000 

90,000 

92,000 

94,000 

96,000 

98.000 

100,000 

108,000 

116.000 

124,000 

132,000 

140.000 

144,700 

.0006 

.0010 

.0018 

.0017 

.0022 

.0029 

.0041 

.0054 

.0058 

.0061 

.0064 

.0066 

.0070 

.0076 

.0080 

.0082 

.0082 

.0088 

.0096 

.0103 

.0111 

.0119 

.0128 

.0139 

.0145 

.0154 

.0162 

.0173 

.02+ 

.03 

.03+ 

.04 

.06 

0. 

.0002 
.0007 

.0027 

.0040 

.0054 

. 

.0085 

.0125 

• 

TensUe  strength. 

Elongation  of  inch  section,  'MO 
Exterior  diameter  at  fracture,  ".95. 
Appearance  of  fracture,  granular. 
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SHOT  LDTES. 

Tension  Tests  of  Linsn  Shot  Lines  foe  the  Fnited  States 
LrPB-SAviNa  Sebviob. 

The  No.  4  and  No.  7  lines  were  stored  in  the  testing  room  before  test- 
ing the  relative  humidity  for  six  days  preceding,  the  tests  being  as  fol- 
lows: 62y  64,  61,  50,  28,  40.  During  the  tests  the  humidity  was  50  the 
first  day  and  38  the  second  day. 

Ko.  4  LiNBS. 
Diameter,  'M4. 
Lay,  one  turn  in  A"  to  f ". 
Three  strands  of  four  threads  each. 
Threads  two-ply. 
Length  of  samples  between  pins,  4  feet. 


No.  of 

Weight 

End  of  ooU 

Tensile 

Farted. 

test. 

of  ooiL 

tested. 

strength. 

Lbs,  ot. 

Pounds. 

7184 

10    0 

Oatside 

267 

1  strand  8"  iVom  pin. 

7186 

10    4 

do 

832 

3  strands  at  pin. 

1  strand  2"  from  pin. 

7186 

10    6 

InMde 

316 

7187 

10    5 

OutBide 

802 

2  strands  21''  from  pin. 
2  strands  5"  from  pin. 

7188 

10    6 

do 

304 

7189 

10    5 

do 

284 

1  strand  18"  from  pin. 

7190 

10    4 

do 

284 

1  strand  21''  from  pin. 
1  strand  3"  from  pin. 

7191 

10    5 

Inside 

358 

7192 

10    3 

Oatnide 

810 

2  strands  22"  from  pin. 
1  strand  23"  from  pin. 

7193 

10    4 

do 

286 

7194 

10    6 

do 

298 

1  strand  12"  from  pin. 

7195 

10    5 

Inside 

386 

1  strand  17"  from  pin. 

7196 

10    5 

Oateide 

299 

2  strands  19^'  from  pin. 
1  strand  17"  from  pin. 

7197 

10    7 

do 

318 

7198 

10    6 

do 

348 

2  strands  9"  i^m  pin. 

7199 

10    5 

do 

361 

1  strand  11"  from  pin. 

7200 

10    6 

Inside 

344 

1  strand  19"  from  pin. 

7201 

10    6 

Outside 

312 

2  strands  2"  from  pin. 

7202 

10    6 

Inside 

382 

2  strands  6"  from  pin. 

7203 

10    6 

Outside 

267 

1  strand  7"  from  pm. 

7204 

10    5 

do 

274 

1  strand  8"  from  pin. 
1  strand  at  middle. 

7205 

10    4 

Inside 

341 

7206 

10    7 

do 

310 

1  strand  10"  from  pin. 

7207 

10    5 

Outside 

340 

1  stfand  at  middle. 

7208 

10    5 

do^ 

814 

2  strands  2"  from  pin. 
1  strand  0"  from  pin. 

7209 

10    5 

do^ 

250 

7210 

10    7 

do 

288 

1  strand  10"  from  pin. 

7211 

10    7 

do 

289 

1  strand  13"  from  pin. 

7212 

10    7 

Inside 

301 

2  strands  at  pin. 

1  strand  17"  from  pin. 

7218 

10    6 

do 

307 

7214 

10    5 

Outside 

281 

2  strands  12"  from  pii> 
1  strand  11"  from  pin. 

7215 

10    6 

Inside 

326 

7216 

10    6 

Outside 

295 

2  strands  14"  fh>m  piiv 
2  strands  7"  from  pin. 
1  strand  2"  from  pin. 

7217 

10    6 

do 

281 

7218 

10    5 

do 

334 

7219 

10    5 

Inside 

391 

1  strand  12"  from  pin. 

7220 

10    6 

Outside 

277 

1  strand  18"  from  pin. 

7221 

10    0 

do 

288 

1  strand  20"  from  pin. 

7222 

10    7 

do 

275 

1  strand  at  middle. 

7223 

10    7 

do 

280 

1  strand  22"  from  pin. 

7224 

10    7 

Inside 

320 

1  strand  18"  from  pin. 

7226 

10    6 

Outside 

301 

2  strands  6"  from  pin. 

7226 

10    4 

do 

285 

2  strands  at  pin. 

7227 

10    6 

do 

288 

Do. 

7228 

10    7 

do 

297 

1  strand  17"  from  pin. 

7229 

10    5 

do 

291 

1  strand  16"  from  pin. 
1  strand  4"  from  pin. 

7230 

10    4 

Inside 

350 

7281 

10    7 

Outside 

262 

1  strand  22"  from  pin. 

7232 

10    5 

do 

278 

2  strands  at  pin. 

1  strand  7"  from  pin. 

7233 

10    6 

Inside 

351 
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SHOT  LIKE8. 


No.  7  LiNBS. 

Diameter,  "^1. 

Lay,  one  turn  in  aboat  |^'. 

Three  strands  of  eight  threads  each. 

Threads  two-ply. 

Length  of  samples  between  pins,  4  feet. 


Ko.of 


Welffht 
of  ooil. 


End  of  coil 
tested. 


TenaUe 
I  strength. 


Pftrted. 


7234 

7235 

723fl 

7237 

7238 

723» 

7240 

7241 

7242 

7248 

7244 

7245 

7246 

7247 

7248 

7249 

7250 

7251 

7252 

7253 

7254 

7255 

7256 

7257 

7258 

7259 

7260 

7261 

7262 

7263 

7264 

7265 

7266 

7267 

7268 

7260 

7270 

7271 

7272 

7273 

7274 

7275 

7276 

7277 

7278 

7279 

7280 

7281 

7282 

7282a 

7283 


Lb§.  ox. 


19 
19 
19 
19 
19 
19 
19 


19    8 
19    3 


19 
19 

19 


19    3 
19    3 


19 
19    6 
19    6 

18  15 

19  8 
18  15 
18  15 
18  15 

18  15 

19  0 


19 
19 
18 
19 
19 
19 
19 
19 

18  14 

19  0 
19  0 
19    1 

18  14 

19  4 
19  2 
19  0 
19  1 
19  0 
19  0 
18  15 

18  15 

19  0 


19 
19 

19 

19 


Oatside. 
....do.. 
Inside  .. 
Oatside 
Inside . 
Outside 
....do. 
Inside . . 
Oatside. 
....do.. 
Inside . 
Outside 
Inside . 
Outoide 
....do. 
....do. 
....do. 
....do. 
....do.. 
Inside . 
Outside 
....do. 
....do. 
....do. 
Inside . 
Outside 
....do. 
Inside., 
Outside 
Inside . 
Outside 
....do. 
Inside . 
Oatside 
....do. 

do. 

Inside . 
Outside 
.....do. 
....do. 
....do. 
....do. 

do. 

do. 

....do. 
....do. 

do. 

do. 

.....do. 

do. 

Inside . 


Pounds. 


582 
696 
646 
702 
681 
665 
518 
552 
667 
502 
702 
704 
591 
654 
538 
648 
539 
683 
573 
563 
627 
649 
664 
603 
555 
698 
608 
660 
654 
496 
521 
597 
610 
504 
644 
596 
600 
537 
602 
505 
539 
560 
547 
586 
577 
508 
428 
667 
646 


2  sfcrvnds  17"  ftom  pin. 
1  strand  18"  from  pin. 


strand  18"  from  pin. 
strands  8"  from  pin. 
strand  at  pin. 
strands  7"  from  pin. 
strands  at  pin. 
strand  at  pin. 
strands  2"  from  pin. 
strand  12"  from  pin. 
strands  10"  from  pin. 
strands  at  pin. 
strand  at  pin. 
strands  at  pin. 

Do. 
strand  at  pin. 
strand  6"  from  pin. 
strand  15"  from  pin. 
strand  near  midillo. 
strand  at  pin. 

Do. 
strand  5"  from  pin. 
strand  at  middle, 
strands  at  pin. 
strand  at  pin. 
strands  at  pin. 
strand  atpio. 
strand  at  middle, 
strand  18"  from  pin. 
strands  12"  from  pin. 
strand  at  pin. 

Do. 
strand  10"  from  pin. 
strands  at  pin. 
strand  20"  from  pin. 
strands  3"  from  pin. 
strands  at  pin. 
strand  12"  from  pin. 
strand  0"  frt>m  pin. 
strand  at  pin. 
strand  14"  fh>m  pin. 
strand  20"  fkt>m  pin. 
strand  at  pin. 

Do. 
strand  4"  from  pin. 
strand  at  middle, 
strand  at  pin. 
strand  at  middle, 
strand  12"  from  pin. 
strand  14"  from  pin. 
strand  12"  from  pin. 
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Supplementary  tesU  of  t 


mples  after  Imng  $tared  6  days  in  a  room  having  a  mean  relative 
humidity  of  7t. 


No.  of 
teat. 

Weijjht. 
of  coil. 

Xndofcoll 
tested. 

Tensile 
strength. 

Parted. 

7237a 
7239a 
7242a 
7245a 
7246a 
7247a 
7250a 
7252a 
7256a 
7265a 
7266a 
7269a 
7273a 
7275a 
72826 

Lb».  ot. 

Outside 

do 

Poundi. 
748 
758 
544 
568 
560 
756 
593 
588 
666 
682 
694 
605 
681 
607 
561 

8  strands  at  pin. 

1  strand  b"  from  pin. 

2  strands  2"  from  pin. 
1  strand  17"  from  pin. 

1  strand  at  middle. 

2  strands  at  pin. 

1  strand  at  middle. 
1  strand  at  pin. 
1  strand  10"  from  pin. 
1  strand  7"  ftvm  pm. 
1  strand  8"  from  pin. 

1  strand  at  pin. 

2  strands  at  pin. 

1  strand  at  middle. 
1  strand  20"  from  pin. 

do 

ilo 

do 

do 

do 

....  do 

do 

do 

do 

do 

do 

do 

do 

The  average  strength  of  these  15  sapplementary  tests  is  634  pounds, 
whereas  the  average  strength  of  the  original  tests  was  510  poands^  thas 
showing  a  difference  of  124  pounds,  which  is  attributed  to  the  differ- 
ence in  moisture  in  the  samples  at  the  time  of  testing. 
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SHOT  IJNES. 

No.  9  Shot  Lucbs. 


Diameter,  ".29. 

Lay,  one  turn  in  1^''  to  lA". 

Three  strands  of  sixteen  threads  each. 

Threads  two-ply. 

Length  of  samples  between  pins,  4  feet. 


Ko.of 


7907 

7908 

7900 

7910 

7911 

7912 

7918 

7014 

7915 

7916 

7917 

7918 

7919 

7920 

7920  a 

7921 

7922 

7923 

7923  a 

7024 

7926 

7926 

7927 

7928 

7929 

7930 

703  L 

7932 

7933 

7934 

7935 

7936 

7937 

7938 

7939 

7940 

7941 

7942 

7943 

7944 

7045 

7946 

7947 

7948 

7949 

7960 

7951 

7952 

7963 

7954 

7955 

7966 


Weight 
of  ooQ. 


Lb».    01. 
86    0 
85  12 

85  4 
36  0 
36  0 
36  4 
36  4 
35  12 
35  12 

86  4 
86  0 
86  0 
85    8 


86 
86 

I- 

^  86 
86 
86 
86 
85  12 
0 


36 
86 
86 
36 
86 
86 


86 
86 
86 

86 

86 


36  0 

85  8 

36  8 

85  8 
36  4 
36  4 
36  4 
36  4 
36  0 

86  4 
36  4 
85  8 


Endof  oodl 
tested. 


Inside . 
....do. 
Oatside 
....do. 
....do. 
Inside . 
Outside 
....do. 
Inside . 
....do. 
Outside 
....do. 
Inside. 
Outside 
....do. 
....do. 
....do. 
Inside . 
....do. 
....do. 
Outside 
....do. 
Inside . . 
Outside 
Inside . 
Outside 
....do. 
Inside . . 
....do. 
Outside. 
....do. 
Inside . . 
Outside. 
Inside.. 
Outside 
Inside . . 
Outside 
....do. 
....do. 
Inside . 
Outside. 
Inside.. 
OuUide 
Inside . 
Outside 
Inside . 
Outside 
....do. 
Inside . 
....do. 
Outside 
Inside . 


Tensile 
strength. 


Pmutda. 
1,358 
1,308 
1,220 
1,218 
1.322 
1.384 
1,886 
1,802 
1.305 
1,322 
1.426 
1,402 
1,285 
1,040 
1,820 
1,412 
1,385 
1,634 
1,490 
1,497 
1,810 
1,866 
1,595 
1,280 
1,845 
1,195 
1,251 
1.40O 
1.394 
1,458 
1,496 
1,612 
1,402 
1,620 
1,244 
1,403 
1,248 
1,550 
1,395 
1,552 
1.486 
1,378 
1,852 
1,608 
1.274 
1,594 
1,488 
1,875 
1.205 
1,392 
1,310 
1.402 


Psrted. 


1  stnmd  at  pin. 
1  strand  at  middle. 
1  strand  at  pin. 

Do. 

Do. 

Do. 
1  strand  16"  tram  pin. 
3  strands  at  pin. 
1  strand  at  pin. 

Do. 
1  strand  10"  Iroin  pin. 
1  strand  at  pin. 
1  strand  12"  firom  pin. 
1  strand  at  pin. 
1  strand  12"  firom  pin. 

1  strand  at  pin. 

2  strands  at  pin. 

1  strand  at  middle. 

1  strand  at  pin. 

2  strands  at  pin. 
1  strand  at  pin. 

1  strand  12"  from  pin. 
1  strand  at  middle. 
1  strand  at  pin. 
1  strand  at  middle. 
1  strand  at  pin. 
1  strand  18"  from  pin. 
1  strand  at  pin. 

Do. 
1  strand  20"  ftom  pin. 
1  strand  at  middle. 

Do. 
1  strand  at  pin. 

Do. 
1  strand  0"  firom  pin. 
1  strand  at  pin. 

1  strand  at  middle. 

2  strands  at  pin. 

1  strand  10"  nom  pin. 
1  strand  at  pin. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

1  strand  12"  fh>m  pin. 

2  strands  at  pin. 
1  strand  at  pin. 

Do. 
1  strand  at  middle. 


SHOT  LINES.  711 

TENSION  TESTS  OF  SINGLE  THREADS  TAKEN  FROM  NO.  9  SHOT  LINES. 


Coil  No.  7920. 

Coil  No.  7083. 

TenAile  atrength. 

Tensile  strength. 

Tint 

Seoond 

Third 

First 

Second 

Third 

strand. 

Btrmnd. 

strand. 

strand. 

strand. 

strand. 

Pounda. 

PofWMb. 

Poundt. 

Poundt. 

Pounds, 

Poundt. 

» 

86 

88 

86 

40 

86 

86 

88 

82 

42 

37 

88 

84 

84 

37 

82 

85 

41 

88 

28 

26 

48 

40 

84 

38 

41 

82 

87 

37 

47 

SB 

84 

88 

82 

41 

47 

81 

88 

28 

28 

33 

40 

82 

41 

88 

26 

37 

42 

88 

87 

85 

27 

84 

40 

n 

88 

86 

43 

38 

84 

28 

28 

86 

85 

36 

88 

27 

42 

41 

40 

41 

84 

40 

M 

85 

44 

42 

88 

82 

28 

26 

89 

37 

87 

81 

82 

28 

86 

86 

81 

88 

80 

46 

89 

88 

37 

514 

542 

541 

670 

608 

689 

Aggregate  strength  of  threads:  Coil  No.  7920, 1,597  pounds j  coil  No.' 
7923, 1,770  poonds. 


712  PRIVATE  TESTS. 

TetU  made  for  privuU  partiee  during  the  fiscal  year  ended  J«ne  SO,  1895, 


Dftto. 


18M. 
July. 


KaterUl. 


Ang.. 


Sept. 


Oct.. 


Nov. 


Dec. 


1806. 
Jau... 


Poroae  tem-oottA. 
Steel  boUer  plate. 


Granite 

Steel  ben 

Rubber  belUog... 
Leather  eeams .... 

Steel  pUtee 

rutonrod 

Rail  Joint 

BrickB 

Copper  cylinders . 
('ast-iron  pinions. . 

Mglron... 

Steel  plates.... 

Angle  bar 

Cotton  rope.... 
PaTing  bilok . . 


Steel  blook 

Copper  cylinders 
Weighing  machine 
SteefpUte 


Rubber  springs. . . 

Railjoint. 

Steelplates 

Riveted  jolnU.... 

Bricks 

Cotton  rope 

Aluminum  bronse 

Steel  plate 

Stone 

Redstone 

Nails  in  wood 

Aluminum  bronze 

Chain 

Wrought  iron 

Cast  iron 

Concrete 

Brick 

Pa  vinff  brick 

Angle  oars 

Steel  bars 

Sandstone 

Hollow   building 
blocks. 

Steelplates 

Paving  bricks 


Paving  brick . 
Steelplates... 
Brass  tubing.. 
Bronze 


Steelplates 

Rubber  belting. . . 

Cotton  duck 

German-silver 

wire. 
Helical  springs  . . . 
Boiler  tube  metal. 


Steel  plates... 
Sandstone  . . . . 

Cast  iron 

Copper  tabes . 


Cotton  duck  . 
Cast  iron  .... 
Sandstone ... 


For  whom  tested. 


Name. 


Boston  Fire  Prooiinff  Co 

Hartford  Steam  Bouer  Inspection 
and  Inaoranee  Co. 

ThomaaLahey 

Howe,  Brown  Sc  Co.,  Limited 

Revere  Rubber  Co 

Union  Special  Sewing  Machine  Co. . 
Edwd.  Kendall  4&  Sons 

B.  H.  Jones  4&  Co 

J.  H.  Williams 

The  Donnelly  Brick  Co 

Leonard  Smokeless  Powder  Co 

E.D.Leavitt 

C.  L.  Pierson  &Co 

Edwd.  Kendall  ic  Sons 

A.  H.Howland 

Arthur  A.  Briffham 

Somerset  Sc  Johnsonburg  Manufac- 
turing Co. 

Ferracute  Machine  Co 

O.  H.  Sanipaon 

Chapman  Derrick  and  Wrecking  Co, 

Metropolitan  Sewerage  Com 

A.H.Smery 

J.H.  Williams 

The  Corliaa  Steam  Engine  Co 

.....do 

Henry  Hastings 

Arthur  A.  Brigham 

Waldo  Foundry 

Edwd.  K«ndair&  Sons 

KUngbergft  Clark 

The  PortMe  Entiy  Quarries  Co 

D.Frank  Lord 

Waldo  Foundry 

Thomson  Electric  Welding  Co 

PorUand  Rolling  MiU  Go 

E.D.Leavitt...:. 

P.  K.  Yates 

Gay  Head  Clav  and  Brick  Co 

Hamburg  BricK  Co 

A.H.Howland 

Whittier  Machine  Co 

Edward  C.  Scriggs 

The  Akron  Fire  Brick  Co 


CltyofMedford 

Somerset  Sc  Johnsonburg  Manufso- 
turing  Co. 

Minneapolis  Hydranlic  Pressed 
Brick  Co. 

Hartford  Steam  Boiler  Inspection 
and  Insurance  Co. 

Benedict  Sc  Bumham  Manufactur- 
ing Co. 

Pneumatic  Torpedo  and  Constrac- 
tlon  Co. 

CltyofMedford 

Boston  Woven  Hose  and  Rubber  Co . 

....do 

E.  D.  LeaviU 


City. 


State. 


Boston... 
Hartford. 


Haverhill 

Boston 

....do 

....do 

Cambrldgeport . . 

Beaton 

do 

New  Britain 

New  York 

Cambridgeport . . 

Beaton... 

Cambridgeport . . . 

Boston 

do 

do 


Bridgeton 

NewYork 

do 

Boston 

Stamford 

Boston 

Providence 

do 

Boston 

.....do 

New  York 

Cambridgeport . . . 

Kingston 

Chicago 

Boston 

NewYork 

Lynn 

Portland 

Cambridgeport 

NewYork 

Chelsea 

Hamburg 

Boston 

....do 

Nashville 

Akron 


Medfonl. 
Boston. . . 


.do. 


Hartford  Steam  Boiler  Inspection 

and  Insurance  Co. 

Wm.  Allen  &  Sons 

Northern  Construction  Co 

Armington  6c  Sims  Snjrine  Co 

Benedict  A,  Bumham  ManofiMtar- 

ingCo. 


Hardine,  Whitman  &Co 

Rhode  &land  Locomotive  Works. . 
Wm.  J.  Read,  jr 


Minneapolis . 
Hartford 


Boston.. 


NewYork. 


Medford 

Cambridgeport . 

do 

do 


....do... 
Hartford. 


Woroester.. 

Tacoma 

Providence . 


.....do 

Providence . 
Elkins 


Conn. 

Mass. 

Mass. 
Mass. 
Mass. 

Mass. 
Mass. 
Mass. 

Conn. 
N.Y. 
Mass. 
Msas. 
Mass. 
Mass. 
Mass. 
Mass. 

N.J. 

N.Y. 

N.T. 

Mass. 

Conn. 

Mass. 

R.L 

R.L 

Mass. 

Mass. 

X.Y. 

Mass. 

N.Y. 

lU. 

Mass. 

N.Y. 

Mass. 

Me. 

Msss. 

N.Y. 

Msss. 

Pa. 

Mass. 

Msss. 

Tenn. 

Ohio. 

Mass. 
Mass. 

Minn. 

Conn. 


N.Y. 

Mass. 
Mass. 
Mass. 
Mass. 

MaM. 

Conn. 

Mass. 

Wash. 

R.L 

Mass. 


R.I. 
W.Ys. 
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Tests  made  for  private  parties  during  the  fiscal  year  ended  June  SO,  1895 — Continued. 


Date. 


1895. 
Jan.. 


MateriaL 


Feb.. 


Mar., 


Apr  . 


May. 


Jane. . . 


Bricks  and  con- 
crete. 

Briok  piers 

Bicycle  frames. . . 

Tubing 

Lock-nut  track 
bolts. 

Manganese  steel. 

Sole  sewing  thread 

Steel  plates 

Sole  sewing  thread 
Low  Moor  iron... 

Trap  rock 

Slate 

Steelbars 

Cotton  thread  . . . 
Loop-ended  bars 

Shotlines 

Building  blocks 
Pig  iron 


Wronght-iron 

plates, 
wronght-iron 

bars. 

Paving  bricks 

Wood 

Manganese  steel.. 
Screws  in  wood... 

Trap  rock 

Shotlines 

Rubber  belting  . . . 
Harness  traces  . . . 


Test  gauge . 
Bricks...... 


For  whom  tested. 


Name. 


City. 


Boston  Transit  Commission '  Boston. 


....do 

Premier  Cycle  Co. 

do 

Walter  L.  Clark... 


....do 

Now  York. 

....do 

....do 


Taylor  Iron  and  Steel  Co 

Commonwealth  Shoe  and  Leather 

Co. 
Rhode  Island  LocorootiTe  Works  . 

Willimantio  Linen  Co ■ 

Houghton  &  Richards 

John  S.  Lane I 

Brown  ville  (Me.)  Slate  Co 

Taylor  Iron  and  Steel  Co 

Waiimantio  Linen  Co 

Job  Abbott 

M.  F.  Whiton  &  Co 

KBigelow 

Richmond  Iron  Works 


High  Bridge. 
Iio.<iton 


State. 


Hartford  Steam  Boiler  Inspection 

and  Insurance  Co. 
Geo.  F.  Blakejr 


Canvas  belting  . . .  i 

Sandstone , 

Wrought  iron I 

Gas'pfpe  metal > 

Wrought  iron.. 


Bricks 

Steel>  wire  ropes. . . 

Steel  plates 

Castiron 

BronKO 

Rubber  belting... 

Granite 

Castiron 

Steel  bar , 

Conplinff   links 

and  pins. 
Welded  steel  and 

iron. 

Sash  chains 

Aluminum 

Aluminum  block. 

Cotton  rope 

Bronze 

Castiron 

Iron  plate , 


Tackle  blocks.... 

Steel  plate 

Aluminum  alloy.. 

Riveted  joint 

Rubber  belting . . . 

Rederanite 

Purcnase  blocks.. 
Tube 


Sandstone . 
Bricks 


The  Mill  Hall  Brick  Works 

Otis  Allen  dt  Son 

Taylor  Iron  and  Steel  Co 

Simonds  Rolling  Machine  Co 

Byxbee-De  Peyster  Trap  Rock  Co  . . 

M.  F.  Whiton  &  Co 

Revere  Rubber  Co 

Judson  L.  Thomson  Manufactur- 
ineCo. 

Star  Brass  Manufaotnring  Co 

Rhode  Island  Granite  Pressed  Brick 
Co. 

Sawyer  Belting  Co 

Oregon  Improvement  Co 

Geo.  F.  Blake,  jr 

Hiram  Walker 

New  York  and  New  England  R.  R. 
Co. 

City  of  Boston 

G  eo.  S.  Morison 

Schenectady  Locomotive  Works 

Pittsburg  Testing  Laboratory 

do , 

Revere  Rubber  Co 

A.  J.  Salinas  &  Sons 

F.  B.  Foster  &  Co 

£.D.Leavitt 

New  York,  New  Haven  and  Hart- 
ford R.  R.  Co. 

Herring-Hall-Marvin  Co 


Providence 

Boston 

do 

Mnriden 

Worcester 

High  Bridge 

Boston 

New  York 

Boston 

Wostview 

Richmond  Fur- 
nace. 
Hartford 


Boston 

Lock  Haven . . 

Lowell 

High  Bridge.. 
Fitchburg . . . 

Moriden 

Boston 

do 

Waltham 


Boston 

Woonsocket . 


East  Cambridge. 

Seattle 

Boston 

Detroit 

Boston 


"Thomas  Morton" 

W.E.C.Eu8tis 

.....do 

Arthur  A.  Brigham 

Pittsburg  Testing  Laboratory 

do 

Hartford  Steam  Boiler  Inspection 
and  Insurance  Co. 

Walter  Coleman  &  Sons 

Cunningham  Iron  Works 

C.  F.  Whitney 

Babcock  &  Wilcox  Co 

Revere  Rubber  Co , 

John  Daneker 

Boston  Tow  Boat  Co 

Pneumatic  Torpedo  and  Construc- 
tion Co. 

Charles  A.  Carlson 

City  of  Woonsocket 


do 

New  York 

Schenectady 

Pittsburg 

.....do..T 

Boston 

Charleston 

South  Boston 

Cambridgeport . . 
New  Haven 


Now  York. 


do.... 

Boston 

do.... 

do.-.. 

PitUbnrg. 
....do.... 
Hartford.. 


Providence . . 

Boston 

Newtonville . 
New  York... 

Boston 

Whitehaven . 

Boston 

New  York... 


Seattle 

Woonsocket . 


Mass. 

MasB. 
N.  y. 
N.  Y. 
N.Y. 

N.J. 
Mass. 

R.L 

MSSH. 

Ma.48. 

Conn. 

Mass. 

N.J. 

Muss. 

N.Y. 

Mass. 

Ohio. 

Mass. 

Mass. 

Mass. 

Pa. 

Mass. 

N.J. 

Mass. 

Conn. 

Mass. 

Mass. 


Mass. 
R.L 

MasH. 
Waah. 
Mass. 
Mich. 
Mass. 

Mass. 

N.Y. 

N.Y. 

Pa. 

Pa. 

Mass. 

S.C. 

Mass. 

Mass. 

Conn. 

N.Y. 

N.Y. 

Mass. 

Mass. 

Mass. 

Pa. 

Pa. 

Conn. 

R.L 

Mass. 

Mass. 

N.Y. 

Mass. 

Pa. 

Mass. 

N.Y. 

Wash. 
R.L 


INDEX. 


Analyses,  chemical:  Page. 

Bands  for  rifles 702 

Bayonet  steel 702 

Cast  iron 179 

Endurance  shafts,  steel 597,598 

Jacket,  12-inoh,  steel 703 

Mortar  carriage,  12-inch,  steel  castings 703 

Pig  irons 181 

Projectile,  armor-piercing 703 

Beceiyers  of  rifles 702 

Bifle  barrel  steel 702 

Steel  castings 703 

Stones,  natural 425 

Blocks,  building.    (See  Building  material.) 
Bolts,  ^'yibration  proof- 
Tension  and  vibration  tests 291 

Bri  cks.    ( See  Building  material. ) 

Bronze 195 

Tobin 223 

Watertown  Arsenal — 

Cylinder  lining  12-inch  gun-lift  carriage 202 

Loading  trays,  8-inoh 197-201 

Loading  trays,  12-inch 204,205 

Specimen  turned  down  from  1-inoh  bar 203 

Tabulation 206 

Building  material,  natural  stones,  bricks,  and  cement 317 

Remarks 319 

Blocks,  hollow,  compression  tests — 

Gladding,  McBean  <&Co.,  San  Francisco,  Cal 527-531 

Muscatine  Terra  Cotta  Lumber  Company,  Muscatine,  Iowa 451, 532-535 

Powhatan  Clay  Manufacturing  Company,  Richmond,  Ya 518-528 

Bricks,  absorption  of  water 435,436 

Bricks,  building,  compression  tests — 

Bay  State  Brick  Company,  Boston,  Mass 437 

Blandford  Brick  and  Tile  Company,  Russell,  Mass 439 

Brush  &  Schmidt,  Buffalo,K.  Y 443 

Coaldale  Brick  and  Tile  Company,  Ooaldale,  Ala 448 

Clark  Pressed  Brick  Company,  Malvern,  Ark 453 

Gay  Head  Clay  and  Brick  Company,  Chelsea,  Mass 438 

Gladding,  MoBean  &  Co.,  San  Francisco,  Cal 457 

Hamlet,  Noah,  Little  Rock,  Ark 454 

Hunton,  M.  D.,  Fort  Smith,  Ark 454 

Kansas  City  Hydraulic  Press  Brick  Company,  Kansas  City,  Mo 452 

Kelley  Brick  and  Tile  Company,  Minneapolis,  Minn 456 
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Bnilding  material,  etc. — Continaed.  P^^^ 

BrickB,  bnilding,  compreasion  tests — Continned. 

Monticello  Brick  Works,  Montioello,  Minn 455 

National  Brick  and  Tile  Company,  Bradford,  Pa 444 

New  England  8team  Brick  Company,  Providence,  R.  1 140, 441 

New  Hampshire  Molded  Granite  Company,  Keene,  N.  H 458 

Powhatan  Clay  Manafaotnring  Company,  Richmond,  Va 446 

Sayre  &  Fisher  Company,  Sayreyille,  N.  J 444 

Superior  Brick  Company,  Rookford,  111 451 

Washington  Hydraulic  Press  Brick  Company,  Washington,  D.  C. . .         445 

Bricks,  fire,  compression  tests — 

Blandford  Brick  and  Tile  Company,  Russell,  Mass 439 

Clark  Pressed  Brick  Company,  Malvern,  Ark 453 

Eharker,  John,  Ashby,  Ala 449 

Gay  Head  Clay  and  Brick  Company,  Chelsea,  Mass 438 

Gladding,  MoBean  &  Co.,  San  Francisco,  Cal 457 

Pacific  Clay  Manufacturing  Company,  Los  Angeles,  Cal 458 

Bricks,  paving,  compression  tests — 

Blandford  Brick  and  Tile  Company,  Russell,  Mass 437 

Brush  &  Schmidt,  Buffalo,  N.  Y 444 

Capital  City  Vitrified  Brick  and  Paving  Company,  Topeka,  Ivaus. .         455 

Clark  Pressed  Brick  Company,  Malvern,  Ark 453 

Coaldale  Brick  and  Tile  Company,  Coaldale,  Ala 448 

Grant  Brick  Company,  Franklin,  Pa 445 

Hamlet,  Noah,  Little  Rock,  Ark 454 

Hunton,  M.  D.,  Fort  Smith,  Ark 454 

Humphrey,  A.,  Minneapolis,  Minn 45^ 

Jones,  A.  O.,  Brick  and  Terra  Cotta  Company,  Zanesville,  Ohio 450 

Monticello  Brick  Works,  Monticello,  Minn 455 

Muscatine  Terra  Cotta  Lumber  Company,  Muscatine,  Iowa 451 

New  England  Steam  Brick  Company,  Providence,  R.  1 441 

Somerset  &,  Johnsonburg  Manufacturing  Company,  Boston,  Mass. . .         437 

Half  bricks,  firagments  after  transverse  tests- 
Bay  State  Brick  Company,  Boston,  Mass 437 

Blandford  Brick  and  Tile  Company,  Russell,  Moss 439 

Brooke  Terra  Cotta  Company,  Lazearville,  W.  Va 447 

Capital  City  Vitrified  Brick  and  Paving  Company,  Topeka,  Kans..         455 

Coaldale  Brick  and  Tile  Company,  Coaldale,  Ala 448 

Eharker,  John,  Ashby,  Ala 449 

Gay  Head  Clay  and  Brick  Company,  Chelsea,  Mass 438 

Grant  Brick  Company,  Franklin,  Pa 445 

Humphrey,  A.,  Minneapolis,  Minn 457 

Jones,  A.  O.,  Brick  and  Terra  Cotta  Company,  Zanesville,  Ohio 450 

Kansas  City  Hydraulic  Press  Brick  Company,  Kansas  City,  Mo 453 

Monticello  Brick  Works,  Monticello,  Minn 456 

New  England  Steam  Brick  Company,  Providence,  R.  1 442, 443 

Pacific  Clay  Manufacturing  Company,  Los  Angeles,  Cal 458 

Powhatan  Clay  Manufacturing  Company,  Richmond,  Va 447 

Bricks,  compressive  elastic  properties — 

Brooke  Terra  Cotta  Company,  Lazearville,  W.  Va 476-478 

Chicago  Hydraulic  Press  Brick  Company,  Chicago,  III 479, 480 

Clark  Pressed  Brick  Company,  Malvern,  Ark 486 

Eastern  Hydraulic  Press  Brick  Company,  Philadelphia,  Pa 47<M72 

Gladding,  McBean  &  Co.,  San  Francisco,  Cal 488-493 

Hydraulic  Press  Brick  Company,  St.  Louis,  Mo 483-485 

Kansas  City  Hydraulic  Press  Brick  Company,  Kansas  City,  Mo 481, 482 
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Building  material,  etc. — Continued.  Pago. 
BrickSy  oompressive  elastic  properties — Continued. 

Northern  Hydraulic  Press  Brick  Company,  Minneapolis,  Minn 487 

Philadelphia  and  Boston  Face  Brick  Company ,  Boston,  Mass 463-469 

Powhatan  Clay  Manufacturing  Company,  Richmond,  Va 473-476 

Bricks,  shearing  tests — 

Eharker,  John,  Ashby,  Ala 507 

Gay  Head  Clay  and  Brick  Company,  Chelsea,  Mass 505 

Grant  Brick  Company,  Franklin,  Pa 506 

New  England  Steam  Brick  Company,  Providence,  R.  1 505, 506 

Powhatan  Clay  Manufacturing  Company,  Richmond,  Va 507 

Bricks,  transTerse  tests — 

Bay  State  Brick  Company,  Boston,  Mass 497 

Blandford  Brick  and  Tile  Company,  Russell,  Mass 497 

Brooke  Terra  Cotta  Company,  Lazearville,  W.  Va 500 

Capital  City  Vitrified  Brick  and  Paving  Company,  Topeka,  Kans  ...  501 

Coaldale  Brick  and  Tile  Company,  Coaldale,  Ala 500 

Eharker,  John,  Ashby,  Ala 501 

Gay  Head  Clay  and  Brick  Company,  Chelsea,  Mass 497 

Grant  Brick  Company,  Franklin,  Pa 499 

Jones,  A.  O.,  Brick  and  Terra  Cotta  Company,  Zanesville,  Ohio 501 

Kansas  City  Hydraulic  Press  Brick  Company,  Kansas  City,  Mo 501 

Kelley  Brick  and  Tile  Company,  Minneapolis,  Minn 502 

Monticello  Brick  Works,  Montieello,  Minn 502 

New  England  Steam  Brick  Company,  Providence,  R.  I 498, 499 

New  Hampshire  Molded  Granite  Company,  Keene,  N.  H 502 

Pacific  Clay  Manufacturing  Company,  Los  Angeles,  Cal 502 

Powhatan  Clay  Manufacturing  Company,  Richmond,  Va 500 

Sayre  d&  Fisher  Company,  Sayreville,  N.J 499 

Bricks,  general  tabulation 508-517 

Cement,  DyckerhofTs,  Neat 389 

Stone,  artificial — 

Granite,  molded.  New  Hampshire  Molded  Granite  Company,  Keene, 

N.  H 458 

Stones,  natural — 

Coefficient  of  expansion,  and  efi'ects  of  heat  and  cold  in  air  and 

water 418-424 

Chemical  analyses 425 

General  description 325 

Relative  strength  under  different  kinds  of  tests 319, 320 

Relative  strength  before  and  after  exposure  to  water  baths 321 

Swelling  of,  in  water  baths 322 

Stones,  natural,  compression  tests — 
Granite — 

Broad  Rock,  Chesterfield  County,  Va 329 

Exeter,  Tulare  County,  Cal 330 

Korah  Station,  Va 330 

Little  Rock,  Pulaski  County,  Ark 329 

MQlbridge,  Me 329 

Rookville,  Minn 330 

St.  Paul,  Minn 331 

Jasper,  St.Paul,Minn 331 

Limestone — 

Beaver,  Carroll  County,  Ark 333 

Bradford,  Washington  County,  Ind 334 

Bowling  Green,  Ky 1 334 
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Balldtng  mAtorial,  etc. — Continued.  Pag«. 
Stones,  natartJ,  compression  testb — Continned. 

Limestone— Oontinned. 

Isle  La  Motte,  Vt 332 

Jonotion  City,  Kans 333 

Bockwood,  Ala 334 

Wasioja,  Dodge  Connty,  Minn 333 

Marble- 

Mountain  dark,  Vt 331 

Riohville  white,  St.  Lawrence  County,  N.  Y 332 

Rutland  blue,  Vt 331 

Rutland  white,  Vt 331 

St.  Joe,  Searcy  County,  Ark 332 

Sutherland  Falls,  Vt 331 

Sandstone— 

Bandera,  Redfl6ld,Kan8 336 

Cabin  Creek,  Johnson  County,  Ark 336 

Coquille  River,  Coos  County,  Oreg S37 

Cromwell,  Conn S35 

Fort  Smith,  Ark 1 336 

Jasper,  Ala 3^ 

Kettle  River,  Pine  County,  Minn 335 

Piedmont,  Alameda  County,  Cal 337 

Pittsburg,  Pierce  County,  Wash 338 

Tenino,  Thurston  County,  Wash 337 

Stones,  natural,  compressive  elastic  properties — 

Granite — 

Brandford,  Conn 348,349 

Little  Rock,  Pulaski  County,  Ark 341-343 

Milford,  Mass 350,351 

Millbridge,  Me 344 

Rockville,  Minn 345 

St.Paul,  Minn 846 

Troy,N.H 847 

Limestone — 

Beaver, Carroll  County,Ark 368,369 

Bedford,  Washington  County,Ind 371-373 

Bowling  Green,  Ky 370 

Isle  La  Motte,  Vt 366 

Mount  Vernon,  Ky 367 

Marble- 
Cherokee,  Ga  365 

Creole,  Oa 361 

Marble  Hill,  Ga 362,363 

Mountain  dark,  Vt 357 

Richville  white,  St.  Lawrence  County,  N.  Y 361 

Rutland  blue,  Vt 356,356 

Rutland  white,  Vt 352,^ 

St.  Joe,  Searcy  County,  Ark 359,360 

Sutherland  Falls,  Vt 358 

Sandstone — 

Cabin  Creek,  Johnson  County,  Ark 882 

Chuckanut,  Wash 386 

Cooper,  Douglas  County,  Oreg 884 

Cromwell,  Conn 375 
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Building  material,  etc.— Continued.  Page. 
Stones,  natural,  oompressiye  elastic  properties — Continued. 

Sandstone — Continued. 

Fort  Smith,  Ark 383 

Kibbe,  East  Longmeadow,  Mass 378,379 

Maynard,  East  Longmeadow,  Mass 380,381 

01ympia,Wa8h 385 

Tenino,  Thurston  County,  Wash 387 

Worcester,  East  Longmeadow,  Mass 376,377 

Slate,  Monson,  Me 374 

Stones,  natural,  shearing  tests — 

Qranite — 

Broad  Rook,  Chesterfield  County,  Vtf 409 

Exeter,  Tulare  County,  Cal 410 

Korah  Station,  Ya 410 

Little  Bock,  Pulaski  County,  Ark 409 

Millbridge,  Me 409 

Rockville,  Minn 410 

St.  Paul,  Minn 411 

Limestone— 

Beaver,  Carroll  County,  Ark 412 

Bedford,  Washington  County,  Ind 413 

Bowling  Green,  Ky 413 

Fort  Riley,  Kans 412 

Isle  La  Motte,  Vt 411 

Rockwood,  Ala 413 

Wasioja,  Dodge  County,  Minn 412 

Marble- 
Mountain  dark,  Vt 411 

Rutland  blue,  Vt 411 

Rutland  white,  Vt 411 

Sutherland  Falls,  Vt 411 

Sandstone— 

Bandera,  Redfleld,  Kans 415 

Cabin  Creek,  Johnson  County,  Ark 415 

Chuckanut,  Wash 417 

Coquille  River,  Coos  County,  Oreg 416 

Cromwell,  Conn 414 

Fort  Smith,  Ark 415 

Jasper,  Ala jt 414 

Kettle  River,  Pine  County,  Minn 414 

Olympia,  Oreg 416 

Piedmont,  Alameda  County,  Cal 416 

Tenino,  Thurston  County,  Wash 417 

Stones,  natural,  transverse  tests — 

Granite— 

Brandford,  Conn 395 

Broad  Rock,  Chesterfield  County,  Vtt 393 

Exeter,  Tulare  County,  Cal 394 

Korah  Station,  Va 394 

Little  Rock,  Pulaski  County,  Ark 893 

Milford,Mass 8^ 

MUlbridge,  Me 393 

Rockville,  Minn 894 

St.  Paul,  Minn 895 

Troy,N.H 895 
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Gun  specimens— Continued.  Page. 

lO-inohsteel  B.  L.  riflea 37 

Jackets 45-56 

Tubes 39^ 

Tabulation 57 

12-inoh  steel  B,  L.  rifles 58 

Jackets Id-Si 

Tubes 61-72 

Tabulation 85 

Helical  springs 225 

Hotchkiss  4". 7  rapid-fire  gun  : 

Specimens  from  exploded  breech 311 

Internal  strains  in  experimental  steel  forging 229 

Remarks 231 

State  of  internal  strains  and  stresses  at  different  phases  of  the  slice — 

Breech  slice 241 

Breech  slice,  annealed 246 

Breech-middle  slice 238 

Muzzle  slice 235 

Muzzle  slice,  annealed 245 

Muzzle-middle  slice 236 

Total  strains  released  as  the  rings  were  successively  detached — 

Breech  slice 260 

Breech  slice,  annealed 265 

Breech-middle  slice 256 

Muzzle  slice 253 

Muzzle  slice,  annealed 264 

Muzzle-middle  slice 254 

Supplementary  tests  after  rings  were  detached — 

Annealing  tests 275^276 

Augmented  compression 273 

Tensile  stress  applied 274 

Jasper.    (See  Building  material.) 
Limestone.    ( See  Building  material. ) 
Marble.     (See  Building  material. ) 

Pig  irons 181 

Plaster  of  paris 390 

Private  tests 712 

Railroad  material.     (See  Track  experiments.) 

Receivers  of  rifles,  .30-caliber,  steel 137 

Tabulation 144 

Rifle-barrel  steel,  .30-caliber S7 

Bessemer  steel 101,107,108 

Crucible  steel 97-100 

Crucible  steel  for  pressure  barrels 110 

Rolled  barrel.  No.  32 102,103 

Rolled  barrel,  No.  32,  after  annealing 1O4-106 

Tabulation 113  * 

Rolled  barrels,  specially  treated — 

Reheated  in  gas  furnace  and  annealed  in  charcoal 117, 118 

Rolled,  and  annealed  in  charcoal 119-122 

Rolled,  and  annealed  in  air 123,134 

Annealed  in  lime 125,126 

Rolled,  reheated  in  coal  furnace  and  annealed  in  charcoal 127, 128 

Rolled,  cooled  in  air,  heated  in  gaa  furnace,  and  annealed  in  charcoal.  129, 130 

Reannealed  in  lime 131,132 
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^O.  5411. 
AlVKtXAB  SPSCDCEN  FROM  MIDDLE  OF  ENDU&AHCE  ShAFT  No.  233l 


Marks,  9  Ac 

Sectional  area,  .149  square  inch. 
Gauged  lenfrth,  1". 


AivIM 


la  gasgcd  length. 


TotaL 


PeraqiUK 


Set. 


;  PammdM. 

1  490 

p0mmdM. 
1. 000 
10.000 
20.009 
10.099 
40.009 
50.000 
56,099 
99.909 
91,000 
6(2.009 
CI.  009 
94,009 
96.009 
96^000 
97.000 
98,000 
99.000 
70,000 
72,000 
74.000 
76.000 
78.000 
80.000 
82.000 
84,000 
86.000 
88.000 
90,000 
91,000 
9C000 
96.000 
96.000 
100.000 
108.000 
116,000 
124.000 
132.000 
137,260 

0. 
.0003 
.0006 
.0009 

.0013 

•9018 

.0021 

.9026 

.9029 

.9027 

.0028 

.0029 

.0032 

.0036 

.0037 

.0039 

.0011 

.0044 

.0052 

.0069 

.0065 

,0072 

.0080 

.0089 

.0094 

.0104 

.0113 

.0123 

.0134 

.0142 

.0154 

.0162 

.0176 

.03- 

.04- 

.05 

.06 

9. 

Initial  kMd. 

2.999 
4,470 
6.999 

its 

8.949 

9,089 
8.238 
9.3fl 
9,599 
9.086 
9.834 
9.90 
10.132 
10.281 
10.430 
10.728 
11.026 
11.324 
11,622 
11,929 
12.218 
12.516 
12,t»14 
13. 112 
13.419 
13,708 
14.(H)6 
14.304 
14,608 
14,900 
16.092 
17.284 
18.476 
19.668 

.9001 

.0993 

.0017 

.0046 

.0081 

t 



I 

1 

.0i28 

20,460 

Elongation  of  inch  section,  '^07. 
Exterior  diameter  at  fractare,  ^'.97. 
Appearance  of  firactare,  granular. 


